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CONFIDENCE E like history, repeats itself — when it 
is soundly based. In this Ohio utility plant, the first two Elliott 
4000-kw turbine-generators, installed in 1933, definitely made 
good. On the basis of their performance, another 4000-kw Elliott 
unit was installed in 1939. And now, in 1948, two more units are 
bringing the power output up to the 24-hour per day demands of 
a thriving and growing industrial community. 

The latest installations are a 7500-kw unit, mew by an 
Elliott condenser, and a 1000-kw noncondensing unit, which was 
installed to supply industrial process steam, or for use as a station 
house turbine. The entire installation is one of which any manu- 
facturer could be proud. 


For full details 

and descriptive 

bulletins, address 
TECHNICAL DATA DEPT., 
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SPRINGFIELD, O. » NEWARK, N. J. 
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NO i, Ml EDWARD WELDED BONNET 


UNIVALVES* 
for service up to 2500 |b at 1000 F 





For high pressure service, especially 
when temperatures are high and 
variable too, Edward forged steel 
Univalves are the logical choice. . 

Edward Univalves are now regu- 
larly built in both 1500 and 2500 tb. 
1000 F ‘series in all sizes from 2 in: 
through 2 in.;1% in. and 2 in. suitable 
for A.S.M.E. Code blow-off service. 


LOOK AT THESE ADVANTAGES .. . 






























LEAKPROOF WELDED 
BONNE T Patented seal welded body- 
bonnet joint, designed for disassembly if ever 
necessary. No bonnet joint to leak. 


PERFECT | 
7 ALIGNMENT 


Integral one-piece bonnet with 
renewable bronze yoke bushing. 
Special welding fixtures and 
single set-up machining result in 
absolute alignment of all work- 
ing parts. 


HARD FACED 

SEAT AND DISK 
Continuous ring of Stellite ap- 
plied directly on valve body 


forms seat, and disk is alloy steel 
with a Stellite face. TEE 











ADJUSTMENT 


Through - bolted, accurately 
guided gland. 


FOOLPROOF 
5 BACKSEAT 
Packing isolated to pre- 
vent blow-out when re- 
packing under pressure. 
Backseat and deep cool- 


ing chamber protect 
packing in service. 


6 EASY PACKING 


LOW PRESSURE DROP - 

G Inclined stem construction makes flow passages so | AND THESE PLUS FEATURES, TOO... | 
straight you can see through them, yet retains | V_ Maximum piping flexibility | 
globe valve tightness. Pressure drop reduced 25 | V_ Excess weight eliminated | 

: to 50 per cent, and wear-producing turbulence is | V > Oversize knobbed handwheels | 
at a minimum. | V_ Re-enforced EValpak* molded packing Al 
| V Centerless ground stainless steel EValloy* stems fa 
V fg 
| 


Abrasion resistant EValized* junk rings 


Edward Intex* valves for 1500 Ib TOOOFser- 
vice available in same size range forservices 
where bolted bonnet globe valves ore désired: eS 


Write today for new Edword Catalog 12-06. 
describing Univatves and Intex. Valves. ; 


*Univalves, EValpok, EValloy, EValized and 
intex ore registered trade marks of 
Valves, Ine. 
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PLUNGER TYPE PUMPS DIAPHRAGM TYPE PUMPS 
FOR HIGH PRESSURES FOR LOW PRESSURES 


FROM THE SMALLEST JOB 





Simplex 


Also available in Triplex and Quadruplex designs Also available in Triplex and G 


COMPLETE INTERCHANGEABILITY OF PARTS IN EACH GROUP 


NEW MODELS NOW AVAILABLE 


® HEAVIER FRAMES © LARGER WRIST PINS © EXTRA HEAVY NEEDLE 
BEARINGS AND PUSH RODS © STUFFING BOXES SPECIALLY DESIGNED 


FOR INTERCHANGEABLE STANDARD PACKINGS OR TEFLON SEALS 


VISIT OUR BOOTH No. 93 AT THE NATIONAL EXPOSITION OF POWER 
AND MECHANICAL ENGINEERING AT GRAND CENTRAL PALACE, NEW YORK 


Zo PROPORTIONEERS, INL. 7 


Write to %PROPORTIONEERS, INC.%, 46 Codding Street, Providence 1, R. I. 


Technical service representatives in principal cities of the United States, Canada, Mexico and other foreign countries. 
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PPLICATION of electronics and electronic tech- 
niques to the solution of important industrial prob- 
lems has been singled out by the National Security 
Resources Board, acting under the National Security 
Act of 1947, as one of 14 key industrial applications 
vital to the present-day U. S. production efforts. Lead- 
ers in both education and industry attach great signifi- 
cance, therefore, to the opening in New York City of 
the first trade school licensed by the State of New 
York for the training of technicians in this specialized 
field. This is the School of Industrial Technology, 
Inc., where complete courses are now being given. 

The course in Industrial Electronics comprises 1000 
hours of instruction, available to students in separate 
morning, afternoon, and evening sessions, with new 
classes scheduled to begin every four weeks. Class and 
laboratory work includes (1) a 250-hour grounding in 
general technology and industrial practice; (2) a rigor- 
ous treatment of electricity and electronics (450 hours) ; 
and (3) 300 hours of practical work covering the 
trouble shooting, maintenance, and repair of high fre- 
quency heaters, motor controls, welding controls, and 
industrial process controls for timing, sorting, count- 
ing, inspection, temperature, liquid level, and other 
industrial electronic applications. 

Director of the School of Industrial Technology is 
Theodore C. Gams, consultant in the field of industrial 
electronics, and instrumental in developing the first 
coordinated college program for training industrial 
electronic engineers at the Polytechnic Institute of 


Brooklyn. 
* * * 


ROCESS which will lock an effective mildew-pre- 

venting chemicals into linens has been announced 
by Monsanto Chemical Co. The new process, a mcdifi- 
cation of an old method for fire-proofing textiles, wil! 
treat 300 lb of laundry for a few cents. It was devel- 
oped in cooperation with Morgan Linen Service Co. and 
can easily be meshed with normal commercial laundry 
washing procedures. Basis of the treatment is a con- 
centrated solution of sodium pentachlorophenate, a 
water-soluble fungicide. 


* * * 
VY E HOPE you always have a quick and reason- 


able answer ready when the customer asks an 
unusual question,” says Al Wynkoop in the Survey, 
U. S. Machine Co. house organ, (passed on by Coal 
Heat and now by us). “Like. this incident, for example: 
One day P. R. Deane, Winkler distributor at Geneseo, 
Ill., was demonstrating a domestic stoker to a woman 
who displayed considerable interest as he pointed out 
the various exclusive features of the stoker. 

“As P. R. came in from the oratorical clouds for 
what he hoped would be a perfect landing, she said: 
‘Mr. Deane, there’s just one thing more. Would you 
please show me the depreciation? My husband always 
says when you buy a piece of machinery you should 
think about the depreciation. I don’t believe you showed 
me that.’ 

“Never batting an eye, P. R. replied: ‘Madam, I’m 
glad you brought that up. You see, depreciation seemed 
to be such a source of annoyance we had it removed 
altogether.’ (Don’t kid yourselves, classmates—he made 


the sale!)” But if you can’t remove it, see page 109. 


ENGINEERS’ PREVIEW 
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ag risa between workers in noisy 
places like steel mills, ship’s engine rooms, boiler 
factories etc., will be much easier due to a new invention 
of Albert E. Woodruff, of Oak Park, Ill. and William 
M. Blair of Washington, D. C. This is in the form of 
a microphone that clamps to the nose of tte speaker 
in the manner of a pair of g'asses. Operating on the 
principle of bone conduction, it picks up the speaker’s 
voice but eliminates the air-gap, thus shutting out ex- 
ternal noises. When ordinary microphones are used in 
noisy places, the outside noise and speaker’s voice are 
both picked up and amplified. 


* x * 
— MEASUREMENT and recording of heat 


exchange between the human body and its environ- 
ment is being studied by the Research Laboratory of 
the American Society of Heating and Ventilating En- 
gineers. This study is being sponsored by the Naval 
Medical Research Institute and the Office of Naval 
Research. The initial investigation is concerned with 
the possibility of designing, developing and construct- 
ing a calorimeter capable of holding a human subject. 
In addition to measuring the heat exchange of the body 
with its surroundings, the calorimeter must be capable 
of creating sudden changes in environment. Thus ob- 
servations of the heat exchange of the human body 
under a variety of experimental conditions can be 
made. Previous research has established the mechanics 
by which the temperature control system of the body 
maintains approximately constant internal temperatures 
over a wide range of environmental conditions. How- 
ever, little is known about the effect of environment 
on the heat generated within the body. It is hoped 
that these studies will add materially to our under- 
standing of the effect of environment on human 
metabolism. 


* * * 


NOWN as RD.-119, newly-discovered rust-pre- 
venting fluid is now being added to all Sinclair 
petroleum products as they flow through pipelines to 
distribution points. Under this new process, all the oil 
company’s products, such as gasoline, kerosene, heat- 
ing oil and Diesel oil will contain an effective portion 
of the rust inhibitor. 


“. & w- 
| igpeeeowiage IN CUTS and infections caused by im- 


proper disposal of old and used fluorescent tubes 
and mercury vapor lamps has prompted the publica- 
tion of another safety booklet by the Accident Preven- 
tion Department of the Association of Casualty and 
Surety Companies. Titled “Your Guide to Safety When 
Disposing of Fluorescent and Mercury Vapor Lamps,” 
the pocket-size booklet points out inherent dangers in 
the tubes and directs their safe disposal. Aside from the 
hazard of breaking glass, the safety guide says, persons 
disposing of the lamps may be endangered by inhaling 
even small quantities of the toxic materials inside the 
tubes. In addition, if the phosphor powder clinging to 
the pieces of broken glass should get under the skin, 
it prevents healing of the wound. Copies of the new 
safety booklet are available through member companies 
of the Association. 
















ENERAL LUCIUS D. CLAY, commander-in-chief 
of American Forces in Europe and military gov- 
ernor of the U. S. Zone in Germany, is among five 
eminent engineers who have been elected to Honorary 
Membership, its highest award, by the American Society 
of Civil Engineers. Others who will receive the awards, 
at the Society’s annual meeting on January 19, are: 
Charles H. Buford, Chicago, President of the Chicago, 
Milwaukee, St. Paul and Pacific Railroad, an authority 
in the field of railroad operation and railroad engi- 
neering economics; Professor Donald Derickson, New 
Orleans, retired head of Tulane University’s Civil En- 
gineering School, author of college texts and prominent 
in the field of engineering education; Gano Dunn, 
President of the J. G. White Engineering Corporation, 
New York, widely known engineer and industrialist 
and recipient of various honors, including the Edison 
Medal, the Hoover Medal and the Egleston Medal of 
Columbia University; Andrew Weiss, Mexico City, 
consulting engineer for t*e Mexican National Commis- 
sion of Irrigation, prominent in the development of 
reclamation engineering in Mexico. 


* * * 
fig ENGINEER of the future, constructing elab- 


orate mechanical and electrical “gizmos,” will be 
relieved of hours of laborious and, frequently, impos- 
sible computations by using a new instrument designed 
and built at Northwestern University. The device, 
whose formidable technical name is “resistance-capici- 
tance analogue computer,” was developed under the 
direction of Associate Professor Richard W. Jones by 
graduate students Herbert W. Schultz and David C. 
McKlintock of the department of electrical engineering 
in the University’s Technological Institute. According 
to Prof. Jones, “the computer will be of great value to 
engineers designing control systems, as well as serving 
as an educational tool in the classroom.” Among the 
computers already in existence, this new apparatus has 
the advantage of simplicity of operation, as well as 
sufficient accuracy for most engineering purposes. Prof. 
Jones is especially interested in the applications to 
which the computer may be put in helping the student 
to understand the principles of transient vibrations en- 
countered in engineering. 

He is equally enthusiastic over the possibilities of 
greater use in the future of the analogue concept as a 
tool of analysis. For example, alongside the analogue 
computer in the electronics laboratory at Northwestern 
is another analogue device termed the “simulator.” This 
instrument is being used to determine certain charac- 
teristics of an automatic pilot control system similar 
to those used in aircraft. 

“Since it is not feasible to bring the actual airplane 
into the laboratory,” said Prof. Jones, “we have con- 
structed an electrical analogue which will generate to 
the autopilot the same characteristics found in the 
actual aircraft in flight. In this way, the altitude of 
the flying airplane is simulated electrically, and the re- 
‘sponses set up in the autopilot studied.” 

This is but one of many applications of the analogue 
computer, or modifi¢ations of it, and Prof. Jones pre- 
dicts an increasing use of the device in the solution of 
varied problems in engineering. 


x .*«§ * 


AB lapse see METHOD of making iron nuts is in use 
in a European plant. Powdered iron is compacted 
around a ttreaded insert which, when unscrewed, forms 
threads. The nut is then sintered in ac:ordance with 
common practice.—The Ohmite News 


ICRO-FILM CAMERA capable of photographing 
unusually large copy up to 42 in. in width, by 
any length, in one continuous exposure was announced 
recently. The camera, which a!so serves as a film printer 
and enlarger, is called Flofilm and is the result of years 
of experiment by Diebold Laboratories to broaden the 
application of the automatic flow principal of micro- 
photography to include records and documents wider 
than the present limitation of 14 in. Its principal appli- 
cations are in the microreproduction of engineering 
drawings, newspapers, blueprints, maps, surveys, and 
large production control and accounting records. The 
camera resembles a home laundry mangle and is fed 
much the same as a blueprint printer. 


x **§ * 


A A RESULT of continued research and experi- 
ments with war-time equipment, it is now possible 
to produce seamless tubes and pipes in sizes more than 
double those avaliable before the war, says The Inter- 
national Nickel Co., Inc. A 4000-ton extrusion press, in- 
stalled at Inco’s Huntington Works during the war and 
used largely for the production of rotating shell bands, 
is now producing pipe in nickel, Monel and other high 
nickel alloys in diameters up to 91% in. and in lengths up 
to 12 ft. These shapes can be further cold drawn into 
seamless pipe 8 in. in diameter, wall-thicknesses up to 
¥4 in., and in varying lengths. Prior to the war, the 
largest size available in pipe and tubing of nickel and 
the high nickel alloys was 5 in. in diameter. While 
large piping and tubing in the Inco nickel alloys have 
been available in centrifugally cast or welded form, this 
is the first time they have been made in these sizes by 
forging, extruding, and cold drawing into seamless 


form. 
* * * 


ELECTION of the annual winner of the. Charles 

A. Coffin Medal, established by the General Elec- 
tric Co. and emblematic of high achievement in the 
electric light and power industry, will take place here- 
after under a new procedure recently approved by the 
Charles A. Coffin Foundation, donor of the Award, 
and the Board of Directors of the Edison Electric 
Institute. Under the new procedure, five companies, to 
be chosen through a nominating and reviewing process 
now being established, will be invited by the President 
of the Institute to compete for the Award. From these 
companies the Award Committee will establish the win- 
ning company, after careful evaluation of the data re- 
lating to the accomplishments of the companies under 
consideration. Formerly a general invitation to com- 
pete for the Award was given to all operating com- 


panies. ‘- + ‘“ 


 perne KODAK RESEARCHERS, George C. Hig- 
gins, and Keith Stultz, have found that the visi- 
bility of parallel lines in a test object used in their 
experiments is 10 to 20 per cent lower when the lines 
are viewed at an angle of 45 degrees to the horizontal. 
The lines are that much harder to see when turned at 
that angle. Turn a newspaper picture halfway to the 
right or left so that the lines of dots are either vertical 
or horizontal. The result, if you have the picture at 
average reading distance and if it is of moderate den- 
sity, is that you will see the lines stand out in the pic- 
ture. So you see, the phrase “to have the right slant 
on things” is no mere figure of speech. 
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“TI am De Laval Centrifugal Force, and when I go to 
work to remove impurities from lubricating oil, I get 
rid of both contaminants — dirt and water. My cen- 
trifugal force throws out every drop of water, which is 
continuously discharged to waste. Simultaneously I 
throw out any solid impurities which are collected in the 
dirt holding space of the bowl of the centrifuge but out 
of the way of the oil being purified. 


“It makes no difference whether I am asked to purify 
turbine oil or Diesel oil. Whenever I am on the job, 
the power plant engineer can be confident that his 
power plant is protected from trouble at all times. 


“I am also tops at dehydrating and cleaning Diesel 
fuel oil. When used for this purpose I enable the oper- 
ator to get the maximum BTU value from every gallon 
of fuel oil.” 


@ Bulletin TO 1-12 gives you further details. 
Write for it. 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DELAVAL COMPANY, Limited, Peterborough, Ont. 
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YAR WAY BLOW-OFF VALVES 


FOR HIGH PRESSURE 
BLOW-DOWN SERVICE 


Why has the Public Service Electric and Gas Com- 
pany of New Jersey, like so many other leading 
utilities, selected Yarway Unit Tandem Blow-Off 
Valves for their high pressure boilers? The answer 
is simple—proved performance. 


Yarway Unit Tandems have proved themselves un- 
equalled in service throughout all industries on 
pressures from 400 to 2500 psi. This tandem is a 
combination of the Yarway Hard-Seat* Valve (next 
to boiler for blowing) and the famous Yarway Seat- 
less Valve (for sealing)—both contained in a one- 


* Seats furnished either separate or integral. 


YARNALL-WARING COMPANY - 


t 


114 


Mermaid Avenue, 


piece forged steel body. This rugged construction 
eliminates the interconnecting flanges, bolts and 
gaskets required in bolted tandem designs, making 
a trim, compact unit. 


Nearly 40 years of laboratory and field experience 
concentrated on blow-off valve requirements, makes 
Yarway a logical source of supply for your next 
blow-off valves. Write for Catalog B-432 for pres- 
sures up to 2500 psi. . . Catalog B-424 for lower 
pressures. 


Philadelphia 18, Pa. 




















Sure — your plant is different. Your combination of 
load, pressure and temperature requirements, fuel 
situation and physical layout — when put together 
— probablv poses a problem different from that of 
any other plant in the country. But — can all these 
variables be met by a steam generating unit of 
standardized design without sacrifice of any worth- 
while advantage and with important benefits of 
economy in both first cost and operating expense? 


The answer is a positive YES — providing your 
capacity requirements fall within the broad range 
from 15,000 to 300,000 (or more) lb of steam per 
hr — the capacity range of the VU family (illus- 
trated on the opposite page). 


The reason that the VU family can meet — with 
standardized design — your particular conditions 
and requirements may be simply stated. 


First — let’s take load, pressure and tem- 
perature conditions. VU Units are in service 
— many for more than 10 years — oper- 
ating at a variety of steam pressures up 
to 1,000 psi and at temperatures to 900 F 
and above. They are meeting load conditions 
that vary from the widely fluctuating de- 











mands of certain process industries to the above- 
capacity requirements of overloaded steam plants. 


NEXT ~ let’s consider your fuel situation. The VU 
family is versatile. No matter what fuel — oil, gas 
or coal, alone or in various combinations — the 
VU furnace design is adaptable to the most suitable 
type of firing equipment. 

AND FINALLY — let’s take a look at physical layout, 
i.e., space conditions. With the integral, water- 
cooled furnace in front of the boiler surface instead 
of below it, head room is seldom a problem. Since 
width, depth and distance between drum centers 
are variable in standard increments, virtually any 
space situation can be met. And you can have deep 
ash pits or shallow as required, economizer and/or 
air heater surface if necessary. 


Industry — world-wide — has purchased units of 
the VU family with an aggregate capa- 
city of more than 88,000,000 lb of steam per 
hr. So you can select a VU Unit with confi- 
dence that you will get all the economic 
benefits of service-proved, standardized de- 
sign in an installation suited to your par- 
ticular conditions. tia 


COMBUSTION 


C-E PRODUCTS INCLUDE ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 
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Type VU Steam Generator | 
(for the higher capacity range) | 
| 


This unit, the original VU design, may be fired 
by pulverized coal, oil or gas, or any combination 
of these fuels. Available for capacities up to 
300,000, or more, lb of steam per hr, pressures 
up to 1000 psi and steam temperatures up to 900 
F, or higher. Furnace bottom may be as shown or 
may be of hopper type. Economizer or air heater 
surface may be added. 











Type VU Steam Generator 
(for the middle capacity range) 


In this VU design, shown equipped with a C-E 
Spreader Stoker, the furnace proportions and 
arrangement of water wall surfaces may be 











> above- adapted for firing by any type of mechanical 

. plants. stoker. Design is also adaptable for firing by oil 
or gas. Economizer or air heater surface may be 

The VU added. Approximate capacity range 25,000 to 

oil, gas 100,000, or more, lb per hr. 

3 — the 

suitable 

| layout, 

, water- 

. instead 





n. Since 
centers 
ally any 
uve deep 
r and/or C-E Package Boiler 
(for the lower capacity range) 

units of 
te capa- This member of the VU family is designed for 
feam per industrial load conditions and particularly for 
th confi- plants having small operating and maintenance 
economic forces. Capacities range from about 15,000 to 
oy 50,000 lb per hr. Firing may be by spreader 
lized de- stoker, single-retort underfeed stoker, oil or gas 
our pet burners. Any of these methods may be substituted 


for any other, should fuel market conditions make 
this desirable. 
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attack 
on boiler problems 


Any thorough study of boiler water problems 
involves investigations under conditions which 
simulate those of actual boiler operations. That 


is the reason for “bombs”—strong, thick walled 


cylinders of various sizes and types in which 
water or solutions of various kinds can be sub- 
jected to the highest temperatures and pressures 
encountered in modern boilers. 

These “bombs” are a standard tool at Hall 
Laboratories. Sometimes they are used in study- 
ing the solubility of a substance, sometimes to 
investigate decomposition of different solutions 
at those high pressures and temperatures, some- 
times to determine the effect on the bomb metal 
—which is the same as the metal of the boiler— 
of various substances that are found in or added 


to boiler water. 

Through this and other methods of inquiry, 
Hall Laboratories learns not merely what reac- 
tion takes place in a test tube but what will hap- 
pen in your boiler. 

“Bomb” studies are typical of the thorough- 
ness with which Hall Laboratories investigates 
every aspect of boiler water conditioning. The 
original Hall system of boiler water conditioning 
was based on thorough research, and thorough 
research maintains Hall leadership — which is 
one more reason why so many plants of all sizes, 
in all industries, in all parts of the country, use 
Hall service. 

Hall Laboratories, Hagan Building, Pittsburgh 
30, Pennsylvania. 


HALL LABORATORIES, INC. 


(A Subsidiary of Hagan Corporation) 
CONSULTANTS ON 


INDUSTRIAL WATER TREATMENT 
HALL SYSTEM OF BOILER WATER CONDITIONING 
INDUSTRIAL WASTE RECOVERY AND DISPOSAL 


December, 1948—POWER GENERATION—Chicago, 

















Could the oil in your turbines today be left there for the next 10 or 15 
or 20 years without removal for treating, resting, or cleaning the oil 
system? Yes, if it were Nonpareil Turbine Oil. For instance, take Non- 


pareil’s operating record in the midwest utility plant shown at right. 


« Nonpareil was put into three 5,000 KW General Electric turbines 
in July 1932, November 1934, and November 1940, respectively. The 
first fills of Nonpareil have never been removed from the three turbines. 
In 16 years’ operation in one unit, Nonpareil maintained an average 
neutralization number of .06 mg. KOH/gm. Because of low-acidity 
operation, there has been no need for treating oil or cleaning turbine 


oil systems. 


Why risk dangerous acidity increase that can lead to the formation 
of harmful deposits and emulsions in turbine oil? Make your next fill 
Nonpareil Turbine Oil. It contains anti-corrosion and anti-foaming 


agents further to assure safe operation for the “‘life of your turbine.” 


Ask a Standard Oil Lubrication Engineer about the benefits of the 
written guarantee you receive with Nonpareil. Write Standard Oil Com- 
pany (Indiana), 910 South Michigan Avenue, Chicago 80, Illinois. 


STANDARD Sw W DV a ato] TR fe) 
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NEVER REMOVE. 
TURBINE OIL. 
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IS YOUR PLANT OPERATION 
SUFFERING FROM WATER 
TREATMENT PROBLEMS... 
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Condenser Superheater 











Row Water 


Filter 
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Softener | 
Process Equipment 





Economizer 





Final Heater 





Boiler Feed Pump 























| a DREW =e: of oF INC. 
15 E. 26th ST., NEW YORK 10, N.Y. 


Representatives in all key cities 





BOILER WATER TREATMENT 
COOLING WATER CONDITIONING 
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block. For this operation, loading assembly may be 
inverted and securely mounted on frame rod. It is 
unnecessary to take it to the shop. 


C. When it is necessary to change the setting on 
the 38-SV, it can be done without waiting for the 
valve to cool between pops. Because of the frame 
rod construction, temperature change of the valve 
body has little or no effect on the loading mechanism. 














Adjustments of nozzle ring, of guide ring, and 
of metering valve can all be made from the outside, 
while the valve is under pressure. All these adjust- 
ments lock. Piston freedom can also be checked by 
hand or with a screw driver while the valve is under 
pressure. 














Other advantages are... tight seating... con- 


A. For inspection on boiler outage, the loading 
assembly can be locked and lifted out as a unit — 
inspected — serviced — and reassembled — without 
disturbing the spring setting. This saves time-con- 
suming trial popping and resetting and cuts precious 
downtime. 


B. With the loading assembly removed, the flat 


sistently accurate popping...high capacity... 
= blow-down which can be held to pon OF 
as 1%. 


For full details on the design and construction 
features that enable this valve to out perform an 
other safety valve, get in touch 


fay with your Foster Representative or 


seating surfaces of both nozzle and disc are readily with us direct. Ask for Bulletin 25A. 


accessible, and in most cases can easily be lapped 


ON THE JOB with a simple ring-shaped lapping _ Aa 


Booth 84 


, at the Power Show 
FOSTER ENGINEERIN( 


GMNpany 











PRESSURE REGULATORS...RELIEF AND BACK PRESSURE VALVES...AUTOMATIC STOP AND 
CHECK VALVES...ALTITUDE VALVES...DAMPER REGULATORS...FAN ENGINE REGULATORS... 
PUMP GOVERNORS...TEMPERATURE REGULATORS...LIQUID LEVEL CONTROLLERS...FLOAT 
AND LEVER BALANCED VALVES...NON-RETURN AND TRIPLE DUTY VALVES...VACUUM 
REGULATORS OR BREAKERS...SIGHT FLOW BOXES...STRAINERS...SAFETY VALVES...SIRENS 
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Answering a reader’s question on smoke and soot condi- 
tions, the BERGEN ENGINEER, Official organ of the Bergen 
County Chapter of the N.A.P.E., replied in a recent issue 
. Any stoker will burn any kind of coal 
after a fashion, but only coal of definite 
characteristics EFFICIENTLY .. .” 
The coals that are available to you are the coals you are 
interested in. The stoker that will burn those coals effi- 
ciently is your natural requirement. And C-E supplies 
that need with the most complete line of stokers avail- 
able anywhere. Here you are free to choose, from all 
basic types, the stoker that exactly fits your three-way 
problem of fuel characteristics, load and operating con- 
ditions. No need to settle for a compromise that will 


COMBUSTIONE 


C-£ PRODUCTS INCLUDE Al 


TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZER 


burn your coal “after a fashion”. 

Getting the right stoker is more important than ever 
today as coal costs rise, for the cost of fuel burned soon 
far outweighs the original equipment cost. Careful selec- 
tion of stokers means dividends in dollars as well as 
operating satisfaction. Let C-E engineers help you in 
this choice. ‘More than 19,500 C-E stokers, serving all 
industries and burning every type of 
coal, provide an impressive back- 
ground of experience. And C-E’s com- 
plete line assures you an unbiased 
recommendation ... the experienced 
judgment of a manufacturer that has 
no axe to grind. B-246 


> AND AIR HEATE 
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C-E Skelly Stoker C-E Low Ram Stoker 
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C-E Type E Stoker C-E Multiple Retort Stoker 














C-E Spreader Stoker C-E Spreader Stoker 
5 eens (Dumping Grate Type) (Continuous Discharge Type) 
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C-E Traveling Grate Stoker C-E Chain Grate Stoker 
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Power plant equipment is out-growing 
the confines of the conventional “boiler 
house” these days. Building costs are a 
serious bar to expansion in many cases, 


while adjacent space is unavailable in 
others. Therefore any equipment that 


can be installed outdoors offers welcome 
relief to overloaded generating plants. 
Cochrane Deaerators and Deaerating 


A 





The extreme flexibility of Cochrane de- 
sign as well as the inherent efficiency of 
the Cochrane principle of deaeration make 
it the most popular equipment for the 
protection of boiler plants against corro- 
sion due to oxygen-bearing feedwater. 





COCHRANE CORPORATION 
3123 N. I7th Street, Philadelphia 32, Pa. 
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Heaters can be designed to suit prac- 
tically any space requirement indoors, 
and when indoor space is not available, 
may be installed outside, as shown in 
the photographs on the opposite page. 
Suitably lagged, these may be installed 
outside in any but the coldest climates 
with no impairment of operation. 


Many illustrations similar 
to these as well as more 
conventional installations 
are shown in Cochrane 
Publication No. 3005. 

A copy will be 

sent to anyone 

interested 

















(upper /eft) 
Cochrane De. 
aerator and 
Horizontal 
Storage Tank 
installed out. 
side plant of 
Millville Mfg. 
Co., Millville, 
Nod. 


(upper right) 

220,000 Ib/ hr, 
Cochrane 
Metering De- 
aerator moun- 
ted on roof of 
Scott Paper Co. 
plant, Chester, 
Pa. Storage 
tank is located 
inside building 
on floor below. 


DEAERATORS and DEAERATING HEATERS 
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(above) 

900,000 Ib/Cochrane Atomixing 
Deacrator, mounted on horizontal 
Morage tank at plant of Socony- 
Vacuum Oil Co. at Paulsboro,N:J. 
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75,000 ib/hr. 
Cochrane Metering 
Deaerator installed 
outside boiler plant, 
in courtyard of Phila- 
delphia's City Hall. 


(center) 

Two Vertical Cochrane 
Deaerators located at 
Rio de Janeiro, Brazil. 


This is the Pacific Gas & Electric Company's 
Kern station at Bakersfield, California. The 
two batteries of forced draft cooling towers 
in the foreground are designed to cool a 
total of 74,000 gallons of circulating water 
per minute. Each forced draft tower is de- 


signed to cool 37,000 gallons of water per 


minute from a temperature of 105°F. to a 
temperature of 91°F. with a wet bulb tem 
perature of 7O°F. Each unit, containing 14 
cells, is 225’ 6” long and 24’ 3” high, and 
is furnished with 14 axial flow fans. In the 
background are two single cell service water 


cooling towers. 


XTRAORDINARY VERSATILITY AND ORGANIZATION of 


Peri Lit) ties 


c > Wee 


December, 1948—POWER GENERATION—Chicago, Ill. 

















K Web mapattin whist’ 












/, 
EN 


4, M . 
Vd 
F 


ta 


fe / 
if 
/; 








December, 1948 POWER GENERATION- Chicago, Hl. 







The divided water box condenser shown above serves receive water from the forced draft 

a 60,000 kw turbine unit at the Kern Plant. The condenser deliver it to the condenser and back to the cooling tower 
has an effective length of 26 ft., and contains 35,000 for re-cooling. Condenser auxiliaries 

sq. ft. of surface. The cross flow design, providing a cen- gallon storage hotwell, twin-element 

tral steam lane between the two banks, permits the jet air ejectors, hogging and priming 

best possible supply of steam to the hotwell for deaera- centrifugal hotwell pumps, and the 

tion and reheat of the condensate. Circulating pumps mentioned above 


You have known 


this nameplate 


for 30 years 


Now-getr 


acquainted with 
this one 


For nearly a generation the Hagan name on a control panel has 
been the mark of dependability—of a combustion control system that 
is simple, rugged, accurate, functioning day after day and year after 
year with a minimum of maintenance. 
The same characteristics of simplicity, ruggedness and accuracy, 
with their resulting dependability and low maintenance are found RAGAN 
in Hagan Ring Balance Flow Meters. | omen 
Our engineers will be glad to show the advantages of Hagan 
control and Hagan metering in your plant. 


Hagan Corporation, Hagan Building, Pittsburgh 30, Pa. 
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CORPORATION 
PITTSBURGH, PA. 





HAGAN CORPORATION 


HAGAN BUILDING, PITTSBURGH 30, PA. 


BOILER COMBUSTION CONTROL SYSTEMS 
RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
METALLURGICAL FURNACE CONTROL SYSTEMS 

THRUSIORQ FORCE MEASURING DEVICES 
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: YES! Tycol Aturbrio Turbine Oils 
perform better... BETTER... BETTER 
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AV) WAY 


Tycol Aturbrio Turbine Oils 
perform better because: 


... Tycol Aturbrio Oils mean economical and more efficient 
lubrication plus positive protection against corrosion and rust. 


... Tycol Aturbrio Oils are characterized by exceptionally good —— i 
SLL I SS 
oxidation stability and demulsibility . . . they put an end to eave om 


sludging troubles. INDUSTRIAL 
LUBRICANTS. 
... Tycol Aturbrio Oils are justly famous for their dependability 


and endurance . . . have performed superbly in many plants este « Chutes, N.C. 


- ‘ Pittsburgh ¢ Philadelphia 
for years without a change Chicago ° Detroit ° Talsa 


Complete and detailed information on Tycol Aturbrio Turbine Oils Cleveland ¢ San Franciace 
is available from your nearest Tide Water Associated Office. Call TIDE WATER 


or write in today. =a SSOCIATED 


OIL COMPANY 
LUBRICATION —“ENGINEERED TO FIT THE JOB” Colca. Ng taller illite gaa 
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G-W Bucket Elevator and Steel Bin 
@ on Roof of Braendly Dye Works. 


IN THIS CASE 
tight quarters 


j r a = 4 . , a G-W Tri-furcated Distributing 
saved dol a s Chute Feeding Coal Directly 
to Stokers from Bin 
above Boiler Room. 
z © 
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COAL LEVEL 
CONTROL ~~ 
ey 


CENTRIFUGAL || |} 2 
DISCHARGE ax 
ELEVATOR in 


— 
COAL BIN 
100 TON CAPACITY 


When Braendly Dye Works, Inc., at 
Beacon, N.Y., modernized their steam 
boiler plant, a mechanical coal-han- 
dling system was required to replace 
the old, slow manual method. A G-W 
engineer was called in... recom- 
mended the elevator-storage system 
illustrated. 

A river bank restricted ground 
storage space...a disadvantage that 
G-W ingenuity converted into econ- 
omies. A live storage, steel bin was 
designed and mounted on roof di- 
rectly over boiler room. Coal is sup- 
l plied to bin by a bucket elevator and 
DISTRIBUTING ~ fed continuously by gravity directly 

CHUTES to stokers. Warm boiler room air sur- 
rounds bottom cone of bin... pre- 
vents coal freezing. 

Elevator boot is fed by bar type 
feeder which permits a truck hopper 
TRUCK HOPPER . shallow enough to safeguard against 
flooding when river is high. 

G-W took over this complete job 
... from design through construction 
: te] and erection...shouldered all respon- 
BAR FEEDER Cede al sibilities. G-W’s complete engineer- 
ing service is yours for the asking. 
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G-W HANDLES IT... 
faster - easier - cheaper 


NEW YORK 17 Factory CHICASO 
420 LEXINGTON AVENUE Hudson, N.Y 565 W. WASHINGTON 
SINCE 1814 
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VISIT BOOTH No. 6 


National Power Exposition 


November 29 to December 4 
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REPUBLIC FLOW METERS CO. /24 
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REGULATORS 


Pneumatic and Hydraulic 


Republic pneumatic or hydraulic type 
regulators are supplied for the auto- 
matic control of pressure, rate of flow, 
speed of rotation, liquid level, or the 
proportioning of two pressures, flows, 
etc., in a fixed ratio. 


They measure the quantities they 
control regardless of the application. 
They can be made sensitive to changes 
of less than 0.002 in. of water. 


VALVES 
Regulating—Pressure Reducing 


All Republic valves are engineered 
to the specific job on which they are 
used. Cylinder operated valves are 
available in sizes from 3 in. to 24 in. 
Hand operated valves in sizes from 
l in. to 8 in. Lever operated valves 
in sizes up to 16 in. 


Republic valves are built in all 
pressure standards—both flanged and 
welded ends. Streamlined flowthrough 
parts virtually eliminates erosion. 


DESUPERHEATERS 
For All Requirements 


Republic desuperheaters are built to 
meet your specific requirements. 
Whatever your plant conditions, you 
can obtain the necessary operating 
flexibility and accurate regulation of 
steam temperature with rugged, simply- 
controlled Republic desuperheaters: 


These are of the venturi type with 
ratio control, the steam atomizing type 
and the mechanical atomizing type. 
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BOILER CONTROLS °* 


The Republic Flow Meters Co. offers 
a complete manufacturing and engi- 
neering service in the field of 
measurement and control. We will 
be glad to co-operate with you in 
the solution of any metering or 
control problem, whether it involves 
a single instrument or the automatic 


BOILER CONTROLS 
For All Types of Boilers 


Republic offers a centralized, auto- 
matic system for controlling steam 
pressure, combustion, furnace pres- 
sure, excess pressure, boiler water 
level, etc. 


Automatically regulates the fuel and 
air imput to a boiler in measured 
proportions and in a fixed ratio for 
the entire load range. Available for 
all sizes of boilers and all types of 
fuel firing. 


BOILER METERS 


Record Steam Flow — Air Flow 


The Republic boiler meter records 
simultaneously on one chart the steam 
flow from the boiler and the rate of 
air flow to the furnace for combustion. 


The air flow pen is adjusted to record 
coincident with the steam flow pen 
when the furnace is receiving the 
proper amount of air for maximum 
combustion efficiency. 


INSTRUMENTS °¢ 


PROCESS CONTROLS 


control of an entire process or plant. 


Republic engineers, in co-operation 
with your own engineers, will be glad 
to study your problem and make 
recommendations as to the most prac- 
tical solution. Your inquiries will 
involve no obligation on your part. 


FLOW METERS 


Electrical and Mechanical 


Republic electrical type remote 
reading flow meters are available for 
measuring the flow of all types of 
liquids and gases. Meter bodies are 
built for line pressures up to 10,000 
p. s. i. and for all ranges of differen- 
tial pressures. 


Mechanical ring-balance meters are 
built for static pressures up to 2500 
p.s.i. and to operate on differentials 
as low as 3 in. of water. 


PNEUMATIC TRANSMITTERS 
For Measurement and Control 


Republic pneumatic transmitters are 
devices for converting process vari- 
ables, such as flow, liquid level, 
pressure or liquid density, into air 
pressures which vary proportionally 
with the process variables. 


These air pressures can be used as 
the measuring impulse for the actua- 
tion of an automatic controller or a 
direct reading recorder. 


O. )240 Diversey Pkwy., Chicago 47, Illinois 


December, 1948—POWER GENERATION—Chicago, Ill. 








NTIFOAM 
REATMENT 


Jd 
ALCO Antifoam Chemicals, used as a part of Nalco 
System Water Treatment, consistently produce 
steam with only 1 to 3 parts per million solids content 
— and frequently permit more than double the 
dissolved solids in the boiler water without danger 
of carryover! 

Truly dry steam is a welcome and valuable protec- 
tion for turbines, pumps, and the entire steam system 
...and Nalco Antifoam Treatment makes a simpler 
problem of control of boiler water dissolved solids, 
since it prevents carryover at concentrations far 
exceeding average practices. 

Your Nalco Representative can show you copies of 
actual steam quality charts that are typical of the 
before and after performance of Nalco Antifoam Treat- 
ments — but the best proof is in your own boilers... Call 
or write, today. 
























» » « and PRECISION -CONTROLLED 
BLOWDOWN 


@ Precision control of 
boiler blowdown is as- 
\ sured with the Nalco 
<) Meterblo Valve...Large, 
- easy-to-read settings... 


Sc quick-opening and clos- 


ing...can be mounted ia 
METERBLO VALVE 



























1. PURE DISTILLED WATER 
has no dissolved: solids ; pro- 
duces big steam bubbles that 
burst instantly at surface as 
shown in Nalco Laboratories 
test tube boiler. 


2. BOILER WATER has high 
dissolved solids; small bubbles 
with foaming tendencies cause 
carryover and impure steam. 


3. BOILER WATER WITH 
NALCO ANTIFOAM Treatment 
—same water as in Photo No. 2 
—now prod large bubbi 

without foam and pure steam 
... the same results as distilled 
water. 











16 different positions 
without special fittings. 
\ Now available through 
your Nalco Represent- 
ative ... or write 
direct. 



















































Photos in Nalco Laboratories 
— unretouched. 












NATIONAL ALUMINATE CORPORATION 
6224 West 66th Place . Chicago 38, Illinois 


Canadian inquiries should be addressed to Alchem, Limited 
Burlington, Ontario, Canada 









EM. Serving Industry through Practical Applied Science 
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BOILERS, AUXILIARIES, 
CONDENSERS . 


1 Heat Insulation for Industry—This 
16 pp., buHetin provides in tabular 
form; selection guides, condensed specifica- 
tiors, heat losses through furnace walls, 
conductivity graph, a data, _ 
selection of cements. Also 
other products for insulating. Philip Carey 
Mfg., Co. 


y) on Boiler—Bulletin 505 describes 
a@ packaged steam boiler unit. Pho- 
tographs show the equipment which is an 
integral part of the boiler and draw 
and a table list the dimensions and speci- 
— of the unit. Johnson Brothers, 
Cc. 


Double Runner Attrition Miil—Data 

Bulletin DRC- 1, 4 pp., describes and 
illustrates applications, fineness of grind, 
and construction data of the mill. Di- 
mensions, power data, weights, volumes, 
performance data, fre given in tables. Parts 
list i & drawings provided. Sprout-Wald- 
ron 


Zag Heat Exchanger—Bulletin 

, catalog sheet, explains briefiy 

the heat exchanger of zig zag construction. 

Unit is intended to recover heat from waste 

ot ga steam and water. David Stout & 
ms, 


Direct Fired Unit Heaters—This 4 

5 pp., bulletin describes and depicts 

the application of these floor mounted unit 

heaters which employ the counter flow 
principle. Lee Engineering Co. 


Condenser Tube End Inserts—This 8 

6 pp., bulletin contains the report on 
these inserts by a testing organization as 
well as flow diagrams, fluid friction charts, 


and installation sketches. — Serv- - 


ice and Engineering Co., 


Two Cycle Radial Dual Fuel Engine 

7 —Bulletin 155, 6 pp., describes and 

illustrates with photos, drawing, +. disas- 

sembly photo this engine which is a 
thing new in stationary practice 

develops 1800 hp. Lubrication and other 
points discussed. Nordberg Mfg, Co 


Jet Blowers—Steam jet blowers and 
8 blast nozzles for moving large vol- 
umes of gas at low drafts are described in 
Bulletin , AB. Tables, charts and draw- 
ings give complete data on dimensions, 
connection sizes, capacities and_ costs. 
Colored diagrams, with explanations, are 
used to illustrate typical applications of 
various types of — and _ nozzles. 
Schutte & Koerting Co. 


INSTRUMENTS 


Remote Controls—Bulletin No. 800-B, 

9 16 pp., describes the various man- 

ual and automatic remote control applica- 

Manual 

includes data and diagrams of a ar- 
rangements. Grove Regulator Co. 


Gas Analyzers—Bulletin No. 213, 8 

10 pp., describes and illustrates the 
ecg on and application of these ana- 
zers. Step-by-step sampling p aS 
own. These are intended for CO, co; O ‘ 
_— and Methane. Burrell Technical Sup- 


ply Co 


~ Recording and Indica Pyrom- 
11 eters — Catalog No. reas 40 pp., 
describes and _ illustrates with application 
photos, disassembly photos the recording 
and indicating pyrometers and potentiom- 
eters ered. cations for each are 
given. C. J. Tagliabue Corp. 


e Treatment Instrumentation 

Bulletin No. 7301, 43 pp., presents 

wi? sanntcanioins and instruments with 
schematic drawings, photographs; and di- 


mensional draw Instruments are: 


electric and- mechanical fiow and liquid - 


level meters, pneumatic remote transmis- 


~ HELPFUL BULLETINS | 


Answers to many operating and maintenance problems will be found in these new bulletins 
and catalogs. List paragraph numbers of those you want on coupon below, detach and mail 


sion systems, thermometers, pressure gages, 
recorders and indicators and others. Brown 
Instrument Co. 


1 3 Flow Measuring Tubes—Bulletin A5, 
6 pp., combines cut-away views and 
engineering drawings to describe in detail 
the principle on which flow tubes operate. 
Curve and logarithmic charts illustrate 
sr ogg Bethlehem Foundry and Ma- 
chine Co 


1 4 Electronic bar peg ge 26500, 
with price list, 8 Le is condensed 
catalog describing and depicting indicators, 
controllers, recorders and combustion safe- 
guards. Wheelco Instruments 


T 5 Smoke Recorders and OvVerfire Jet 

Controls—Bulletin No. 20-A, 8 pp., 
describes and illustrates profusel with 
photos dimensional drawings, and sketches 
the electronic smoke indicators, recorders 
and overfire air ag controls. Brooke En- 
gineering Co., Inc 


1 3 Multi-Record Recorder—Builletin 428 

tells about this company’s Dynalog 
Recording instrument. Colored illustrations 
depict graphically what happen when the 
recorder operates. Listings of — a 
and uses of the instrument are given. 
Foxboro Co. 


17 reanitting Pressure Measurements 
Electrically—Catalog R-10,.8 pp., 
contains detailed engineering and applica- 
tion data on indicating or recorder type 
instruments. Schematic sketches illustrate 
application to measuring variables such as 
density, flow, weight. Automatic Tempera- 
ture Control Co., Inc. 


1 8 Air Actuated Control —A come 
air-actuated control system of ad- 
vanced design is presented in this 24-page 
Catalog ND4B. Diagrams and test curves 
show 5 the system provides proportional 
action, automatic droop correction and 
stabilized rate action. Mlustrations show 
many interesting features of the system. 
Leeds & Northrup Co. 4 


ELECTRICAL 


19 Heavy-Duty Synchronous Motors— 
Bulletin 1100-PRD-181, pp., de- 
seribés and illustrates these. motdrs avail- 
able for high speed operation from 30 to 
5000 hp. Cutaway sections show features of 
construction. Photos show various parts. 
Electric Machinery Mfg., Co. ° 


2 Magnetic. Starters with Circuit 
0 Breakers—Bulletin 4130, 4 pp., de- 
scribes and illustrates with photos and 
specification tables these combination a c 
magnetic starters with circuit breakers. 
Heater selection tables are given. Ward 
Leonard Electric Co. 





cables, 
flexible cords d ed for use where wir- 
exposed an i. corrosive par oil 
or —— 


briefl: ts the high 
22 low sits 4 pp briefly Be agen fea. Appit 
lumber, pulp, and cae ae 
= otos show use of ae moines tn 


reece y Ly seman Ya installation in = 

which wi a fireproof va 

if other — of quid used. Allis- 
S- 


corrected ani 
be done. Electrical Machinery Mfg., Co. 


25 Installation and Care of zm 
Transformers—Bulletin 6 16 


-Chalmers Mfg., Co 


PIPING, VALVES, FITTINGS 


26 ly woes Ure 24-page at eee ane 


fittings for branch pip pipe yn oy has I 
been issued. The manufacturer points out 
that the pas shows the way to reduction 
in piping costs from 50 to 75 per cent. 
Three types of fittings are described for 
butt welding, threaded, and socket welding. 
In addition, complete installation instruc- 
tions, sizes, dimensions, 
temperature-pressure ratings and material 
specifications are given. Bonney Forge & 
Tool Works. 


oy tn Pp and Valve Applications—This 
16 on: bulletin illustrates and de- 
scribes applications in which the 
divisions of this company have placed their 
equipment. These include, pumps, planers, 
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and regulating valves. Hamilton-Thomas 
rp. ; ; 
yi: Application of Flexible Tubing— 
8 This 6 page folder contains many 
phage ge and construction ~ photos to 
ow the wide use to which flexible tubing 
may be rable c Pennsylvania Flexible 
Metallic Tu Co. 
29 Hydromatic- Single Control Valve— 
Bulletin 4460, 8 PP. describes and 
— the eo ag oe Saving valves to 
water treatmen s diagrams 
show: valve applied to one different 
types of systems are given. Cochrane Corp. 


Self-Flaring Tube Fitting—This 4 

30 pp., bulletin explains and illustrates 

the self-flaring action of this fitting with 

cut-away views. Dra s show kinds of 
fittings available. Scovill. Mfg. Co. 


31 Expansible Tube Valves—Bulletin 

800-B, 16 pp., explains the construc- 
tion and operation of these valves with 
numerous drawings, both cross-sectional 
and flow. Also depicted are the various 
types of controls and their piping arrange- 
ment to which valve can. be applied. Photos 
show applications. Grove Regulator Co. 


MAINTENANCE 


Metallizing Spray Wire—Bulletin 57, 
32 catalog sheet, presents briefly the 
wire for metallizing guns, Recommenda- 
tions.for each t of gun are given, 
Metallizing Engineering Co. 


Building Maintenance—Bulletin No. 

33 10, 4 pp., describes the industrial 

protective coatings and paints for resisting 

the corrosive fumes of industrial atmos- 

phere. Little hints and questions and an- 

swers to some problems are given. Truscon 
Laboratories. 


Bonding Cement—This 6 pp:, folder 

34 gives instruction on the application 

of this compound for bonding walls of con- 
crete or plaster. Camp Co. 


Industrial Protective Coatings—Bul- 
35 letin MC-2, 4 pp., presents the typi- 
cal applications for which this coating is 
suitable and lists the typical materials it 
resists. Back cover also lists other series 
of coatings. United Chromium, Inc. 


Corrosion Resestant Coating and 

36 Wrapper—This bulletin gives com- 
plete details about a new roll product 
which combines a corrosion-resistant coat- 
and wrapper for use on _ lead-sheath 
cable in manholes. Dearborn Chemical Co. 


7 Industrial Protective Coatings—This 
3 12 pp., bulletin gives detailed infor- 
mation on protective coat: to stop cor- 
rosion. Each product offe: is with 
specifications and possible applications. 
Mixing and thinning instructions are in- 
cluded. Various types of applications are 
depicted. Tar Products Div., Koppers Co., 
Inc, 


Preventing Erosion in Condensers— 
38 This 16 pp., booklet is a report for 
engineers interested in economies in power 
production and prevention of erosion from 
water in motion. Debevoise Co. 


Floor Care—Prevention of “dusting”, 

39 produced by trucking and hard wear 
on concrete floors, is explained in this new 
6-p folder. The dangers of the dust are 


br stone, composition, steel or. wood 
floors is described in this bulletin. The 
bulletin shows how the material is aa 
and lists its advantages. Flexrock . 


PUMPS 


Centrifugal Pumps—Bulletin 1020, 

41 catalog sheet, presents data on the 
general construction and capacities of this 
double ball centrifugal pump. Yeo- 
mans Brothers Co. 


Condensate Pumps—Catalog Section 

42 199 describes this company’s pack- 

aged condensate return units. Containing 

4 pages, the section gives complete en- 

gineering and dimensional information and 
illustrates the units, Roy E. Roth Co. 


Corrosion, ‘Resisting Pumps—Bulletin 

43 815, 20 pp., describes the newest de- 

sign features and illustrates with complete 

exploded views. Many cross-sectional views 

and drawings also serve to explain con- 
struction: Duriron Co., Inc, 


FANS, COMPRESSORS 


Fan Data—'‘‘Physical Proportions of 
44 Commercial Fans,” is the title of a 
new 4-page booklet Form X-12. It has been 
produced by this. Association as a service to 
architects, engineers, and others. The Form 
is used in conjunction with the NAFM’s 
“Standards.” National Assn. of Fan Manu- 
facturers. 


Air Handling Equipment — Catalog 
45 481, 32 pp., contains information 
concerning equipment for dust and fume 
control, spray booths, washers, ovens, and 
others. Engineering tables and charts are 
presented on; gas friction, Area and cir- 
cumference of circles, cfm through col- 
lecting hoods, weight of galvanized pipe, 
dimensions of wrought steel pipe, water 
discharge through orifices, and flow of gas 
through pipes in cfhr. Schmieg Industries. 


Standardized Compressors— This 8 
46 pp., bulletin is arranged to be folded 
out. Shown are the 48 different models 
which can be constructed from 18 parts. 
Also the special features of different parts 
which -make this possible. Air-Flo Com- 
pressor Co. 


Bag Type Dust Collectors—Bulletin 
47 No. 163-4, 4 pp., describes and de- 
picts with cutaway view, dimensional draw- 
ing and table, and illustrations of certain 
parts, these standard bag type dust ar- 
restors. Northern Blower Co. 


TOOLS 


Electric Hammer and Drill—Catalog 

48 sheet No. 485, describes the combi- 

nation electric hammer and drill for drill- 

ing holes in concrete. Drill has detachable 

piece which converts it into a hammer. 

Specifications and prices are given. Wodack 
Electric Tool Corp. 
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Handbook on Drills and Reamers— 
Catalog No. 50., 225 pp., contains 45 
technical data on the use 
of drills, tapers, drilling speeds, cutting 
oils, carbide tools, tap and pipe thread 
sizes. This section is really a hints and 
kinks help. Balance of handbook is made 
up of complete listing of all tools offered 
prices. Request on company letter- 
head. Chicago Latrobe Twist Drill \ 
52 Machinists Tools—This 29 pp., cat- 
alog presents the line of small tools 


tools 1 


53 Combination Blast Gun—This 6 pp., 
folder describes the applications for 
which this combination blast and ray 
— 7 oh gpce 
ng, liquid sprayer, cle carbon, rust 
and oxidation. Gedisneced Beta Inc. 


MISCELLANEOUS 


5 4 Magnetic Pulleys—Two new catalogs 

—Bulletins C-1001A and C-1007A— 
present a complete description of features 
and applications of rye eg ong pulleys 
and Alnico magnetic pulleys. th catalogs 
were prepared as guides for magnetic sep- 
arator users to help determine the type 
and size of pulley most suitable for spe- 
evr uirements. Dings Magnetic Sep- 
arator ‘ ‘ 


5 5 Bulletin Catalog on Chemical Pro- 

portioning — This 4 pp., bulletin 
presents short descriptions of the many 
bulletins available on chemical proportion- 
ing equipment. Proportioneers, Inc. 


56 Crawler Tractor—Bulletin A-93-LL, 
describes, depicts, and presents spec- 
ifications for, medium size crawler 
tractor. Outstanding points of construc- 
tion and operation are discussed. Inter- 
national Harvester Co 


7 Vibration Control Data—Bulletin G- 
101, 4 pp., discusses the advantages 
and limitations of spring mountings, rnb- 
ber mountings, and cork materials in the 
control of vibration. Data on installation 
and uses is given. Provided is an excellent 
— mount selector chart. Korfund 
0. 


calipers, height gages, there are several new 
isted. George Sch 


58 Progress in Power—Bulletin No. 3724, 
20 pp., depicts the growth and use 
of power in this nation and illustrates the 
use of this firm’s equipment in that 
growth. American Blower Corp. x 


Self-Aligning Roller Bearing Units— 
59 This 4 pp., bulletin contains infor- 
mation on this be which may be 
adjusted. These come in several Styies. 
Shafer Bearing Corp. 
/Packings—Wood-Metal Packings is 
the subject of this booklet. Illus- 
trations show how the pac rforms 
over a period of years and the booklet tells 
about the various types of equipment and 
the types of chemicals and other media in 
which the packing may be employed. In- 
stallation ‘instructions are given. Rains 
Wood-Metal Packings. 


61 Retaining Rings Data Book—A data 
book which covers retaining rings 
used for the purpose of locating and posi- 
tioning machine parts on ts and in 
housings, has just been issued. The book 
contains 28 pages and is a compilation of 

ormation and specification. 
well arranged. and tables are 
large and clear for ready reference. Truarc 
Div., Waldes Kohinoor. 


62 pm i in Industry—‘Nickel Alloy 
Steel Castings in Industry,” is the 
title of this recently-issued 32-page book. 
The bulletin describes the uses. to which 
this alloy has been put in various indus- 
tries ranging from railroad equipment to 
min and smelt; and power plants. It 
A ey illustrated. International Nickel 
., Inc. 
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Sarco Controls on Proof Box in Bakery 


Sarco 2430 Con- 
trol on Vinegar 


_ Sterilizing Tank. - 


REDUCES 
REJECTS... 


Process heat is often applied toward the end of 
the production cycle. A rejected product at this 
point means lost materials, lost labor, and lost 
production—all gone forever with no salvage, as 
a rule. 


Many hours of work are represented in the con- 
tents of the 1000 gallon per hour vinegar pas- 
teurizer illustrated. Yet, with hand control the 
vinegar could scorch in a few minutes—or crack 
the jugs, and it did frequently. 


In another part of this plant, old vinegar jugs are 


SARCO 


SAVES STEAM 


Sarco 87 Thermo- am 
ton Reduces Re-m 
jects in Tin Plating ; 

- Tank. 


caustic-washed previous to being filled with com- 
mercial cleaning solution. Two out of six jugs were 
cracked with hand temperature control. Now all 
temperatures are controlled with Sarco—all prod- 
ucts uniform, day in and day out, and spoilage 
is negligible. 

Other Sarco controls are daily reducing the per- 
centage of rejects in plating, baking (temperature 
and humidity controls) syrups and a hundred other 
chemical and food applications, and Sarco Steam 
Traps are reducing rejects in many industries by 
keeping heat up in every part of the coils. 


231 
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Well known 
Dairies rely on 





Allis-Chalmers Sodium 





... TYPICAL OF A-C AID TO ALL INDUSTRIES FACED 
WITH WATER TREATING PROBLEMS 


UCCESSFUL dairies ordi- 

narily can’t spend time and 
effort to investigate their water 
conditioning problems. Instead, 
they work with a competent 
water treating organization to 
get help. 

Allis-Chalmers in the water 
conditioning field provides not 
only a first hand study of water 
treating needs, but works right 
along with you in selecting the 
right process and correct equip- 
ment for your requirements — 


Fresh milk is loaded into tank trucks at a southern Wisconsin 
dairy and transported to distributors in northern Illinois. 


whether boiler feed water, cool- 
ing water, or process work. 
Allis-Chalmers Provides Service, 
Chemicals, Equipment. 

SERVICE starts with a com- 
plete study of water supplies 
and impurities, surveys of pres- 
ent methods and plant operat- 
ing conditions. Following this: 
recommendations, selection of 
chemicals, periodic reports, and 
service calls. 

CHEMICALS comprise a com- 
plete new line of formulations 


for scale and corrosion control 
in all types of cooling towers 
and heat exchangers. Also the 
Reliable AKON and SILIMITE 
chemicals —A KON chemical 
for prevention of boiler scale 
and corrosion and SILIMITE 
chemical for silica reduction. 

EQUIPMENT includes hot 
and cold process softeners, so- 


dium and hydrogen zeolite sof- 


teners, degasifiers, deionizers, 
chemical proportioners, and oil 
removal and water filters. 
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SERVICE - CHEMICALS - EQUIPMENT ) al Work ZL Industry 


A 7,500 gal. zeolite softener installed at 
a Wisconsin dairy last year typifies many 
smaller installations in all industries. Sof- 
tened water from this unit is heated to 
190 F for the can washer. Softener also sup- 
plies feedwater to boiler for steam heating 
the building. Additional steam is used for 
evaporating and pasteurizing, as well as 
drying 2,800 Ibs. of milk per hour. 


\ 


This 9,000 gal, zeolite softener was in- 
stalled at Wisconsin's world famous Pabst 
Farms dairy over three years ago. It treats 
extremely hard well water which boilers 
turn into steam at 150 psi for evaporating, 
pasteurizing and drying operations. Steam 
is also used to heat the dairy buildings 
where milk from 1,500 head of Holsteins is 
processed daily, 


A 5,000 gal, zeolite unit recently installed 
at Dairyland Co-op in eastern Wisconsin 
keeps a 100 Ib. boiler supplied with soft 
water to provide exceptionally clean steam 
for numerous dairy operations, In addition 
to heating the plant, pasteurizing, cooling, 
and can washing, steam is also used in the 
Preparation and processing of various 
types of cheese. 


AKON and SILIMITE are Allis-Chalmers Trade-Marks 


ALLIS-CHALMERS 


Water Conditioning Service ... Chemicals .. . Equipment 
\ 


3 
H 
q 


JUST OUT—the new Allis- 
Chalmers Sodium Zeolite 
Bulletin! 


Send for this simple yet thor- 
ough discussion of water hard- 
ness and the sodium zeolite 
softener. Fully describes appli- 
cations, operation, controls, lay- 
out and piping! 
FPeeseseseeceesesesss see eeeseesee”q 


A 2558 


ALLIS-CHALMERS, 953A SO. 70 ST. 
MILWAUKEE, WIS. 


Please send me Bulletin 7107 
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SAME OIL CHARGE USED IN TURBINE FOUR YEARS 
SHOWS NO DETERIORATION 


More than four years ago the lubrication system 
of this turbine-generator was charged with Calol 
Oc Turbine 0il—9. After continuous operation on 
this same oil charge during all of that time, a 
laboratory analysis showed the oil had not in- 
creased in acidity or deteriorated. Inspection of 
lines, sumps, and governor control mechanism showed 
them to be clean and free of sludge and lacquer. 
Journals remained in good condition. Calol OC Tur- 
bine Oil resists both oxidation and corrosion. 
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Note how-clear this sample of the Calol OC Turbine 


Oil charge remained after 4 years of use - figures 
can be read through it and there is no deposit at 


the bottom of the bottle. The actual specifica- 
tions of the used oil from the turbine-generator 
is one of the four sets shown here. 


Calol OC Turbine 0il is specially compounded to provide long service and give 
full protection to all vital bearing surfaces. 
inhibitor which resists the action of air, 
lacquer formation, reducing oil maintenance costs to a minimum. 


It contains a highly effective oxidation 


heat and moisture, preventing sludging and 


Its corrosion inhibitor 


and excellent metal-wetting ability stop rusting, even in initial operation of turbines. 
Calol OC Turbine Oil is made in five grades to meet various installation conditions. 


STANDARD TECHNICAL SERVICE conducted and reported this test: 


If you have 


a lubrication or fuel problem, your Standard Fuel and Lubricant Engineer or Representative will 
give you expert help; or write Standard of California, 225 Bush Street, San Francisco 20. 


STANDARD OF CALIFORNIA « San Francisco, Calif. 
THE CALIFORNIA COMPANY + Denver, Colo. 


"Calol," "RPM," Reg. U. S. Pat. Off. 


STANDARD OIL COMPANY OF TEXAS + El Paso, Texa: 
THE CALIFORNIA OIL COMPANY 


« New York 
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SPRING-MOUNTED JEWELS IN NEW 
AB-15 and DB-15 SWITCHBOARD INSTRUMENTS 


The accuracy and excellent performance of this new line of switchboard instruments 
"8 guarded by spring-mounted jewels. During handling, transportation, installation, severe 
Sverload, or remodeling of panels the jewels are protected. Shocks that might put ordinary 

uments out of service are safely absorbed by these special spring mountings. 


ER REASONS FOR INSISTING ON THESE INSTRUMENTS IN YOUR SWITCHBOARDS 


Quicker, more accurate reading on the long 7.1-inch scale, spanning 250 degrees, 
all figures reading laterally instead of on a curve. Anti-parallax scale and pointer, 
s anti-glare glass make reading easier from angles. 


' Modern streamlined appearance. The attractive black Textolite cover, with circular 

Mask covering the mechanism at center of dial, serves to emphasize scale and pointer. 
all size (only 412 inches square) permits mounting five instruments side by side on a 
el only 24 inches wide. 


Ease and economy of servicing assured by new “unit” design—entire moving- 
ent assembly can be removed and replaced without disturbing calibration. 


» Why take less when you can get all these features—plus the many other refinements Also available as a-c ammeter, a-c wattmeter, d-c 

Bund in all G-E instruments? Insist on the G-E long scale line when ordering your switch- voltmeter, d-c ammeter, temperature indicator, 

ards, and be sure of the best. Apparatus Department, General Electric Company, power-factor meter, synchroscope, and frequency 
nectady 5, N. Y. meter. 


GENERAL ELECTRIC 


602-135 


December, 1948—POWER GENERATION—Chicago, Ill. 





NEW EQUIPMENT NEWS 


Use the coupon below when you want further information on the equip- 
ment described on this page and following pages. Write the identifying 
letter or letters in the space provided, clip the coupon and send it to 
Power Generation, 53 West Jackson Boulevard, Chicago 4, Illinois 


A Smoke Tester. An addition to its 
line of smoke measuring instru- 
ments — a simplified, hand-operated 
true-spot Smoke Tester, primarily for 
use in checking oil burners for clean 
firing has been announced by this com- 
pany. 


jY 


A smoke test is made with this tester 
by locking a paper test disc into the 
instrument, inserting the metal probe 
into a suitable hole in the smoke pipe, 
and drawing with six pump strokes a 
sample of the combustion gases from 
the furnace flue. 

Drawing the sample through the test- 
er will turn the test disc to a shade of 
gray which will vary from light to dark 
depending upon the smokiness of the 
flame. The disc is then removed from 
the tester and the soot content of the 
gas sample is measured by comparing 
the discoloration of the disc with nine 
shadings on a “Scale of Soot” which is 
supplied with the instrument. The 
“Scale of Soot” tells the limits of per- 


GENERATION 


missible smoke for various burners and 
types of heating systems. 

The handle of the instrument is de- 
signed to hold a supply of test discs, 
so that they are protected, and con- 
veniently at hand. 

The instrument lists at $16.00, com- 
plete with 100 test discs and smoke 
scale. Bacharach Industrial Instrument 
Co. 


B Rotating Shaft Seal. Advanced 
design and ease of installation 
are features attributed to a new rotating 
shaft seal, the “Roto-Flex.” The seal 
is said to be suitable for such applica- 
tions as water and oil pumps, fuel oil 
and gasoline pumps, water circulators, 
refrigeration compressors, speed reduc- 
ers, and numerous other industrial uses. 
Essentially, “Roto-Flex” has just three 
main components, a fact that points up 
its extreme simplicity of construction, 
ease of incorporation into user’s design, 
and saving in installation time. The 
rotating member, called the “seal nose,” 
is an integral unit and cannot. come 
apart. It is held by a compression spring 
— the fixed surface, or “stationary 
seal.” : 
The operating conditions of the ap- 
plication for the seal, or course, deter- 
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mine the amount of spring pressure 
necessary to make sealing positive and 
determine materials used for the lapped 
wearing surfaces and other component 
parts. In addition to the single unit, 
double units (two rotating seals mount- 
ed on opposite ends of the compression 
spring) are also furnished see illustra- 
tion; these are designed for such in- 
stallations as one where the liquid being 
sealed cannot act as a lubricant or cool- 
ant, and a separate liquid supply is 
admitted into the seal chamber. Gits 
Bros. Mfg. Co. 


Cc Condensate Return Unit. A new 
“Packaged” Condensate Return 

Unit, the Type UA, which features 
simp’: construction and compact as- 
embiy, has been announced. Designed 
for use with heating systems in small 
office buildings, and small industrial 
plants, this 20 gallon unit returns con- 
densate to the boiler at high tempera- 
tures insuring quick and steady heat 
and minimizing heat and fuel lIssses. 
The Type UA unit is completely auto- 
matic and includes pump, motor, receiv- 
er tank, float switch, a strainer, piping, 
and base in the assembly, which re- 
quires only 5 sq ft of floor space. The 
pump employed is the turbine type and 
is equipped with bronze liners and im- 
~ to resist corrosion. Roy E. Roth 

Oo. 


D Engine-Generators. New MGC 

engine-generator sets are avail- 

able in single or three phase, 50 or 60 

cycle, and in sizes from 5 kw to 60 kw. 

Each set is self-contained and fully 

equipped with controls, radiator, fuel 
tank and weatherproof canopy. 

The units are delivered factory-as- 
sembled and wired complete ready to 
put into service. The generators are of 
the revolving-field type with direct- 
connected exciter and built-in auto- 
matic voltage regulators which are de- 
signed to produce terminal voltage 
within 3 per cent at any load or power 
factor within the generator rating. 

D-c generators are of the compound- 
wound interpole type and are available 
in any size, 5 kw through 60 kw. These 
generators are of the single ball bear- 
ing heavy-duty type and are directly 
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1s CRANE for 


No job is too difficult for Crane Pipe Fabricat- 
ing Shops. Strategically located . . . skillfully 
manned .. . Crane Shops give you the finest 
fabricated piping service available. For Crane 
completes your entire job—bending, stress 
relieving, heat treating, even radiographic 
examination of welds, if required—before 
testing each assembly as a unit. 

Whether for power or processing systems, 
high or low pressures—Crane unit fabrica- 
tion of valves, headers and other piping as- 
semblies stands out as the finest combination 
of materials and workmanship. All operations 
are rigidly checked under laboratory super- 


FOR BOILER FEEDWATER service in 
Arkansas power station, this inte- 
grated header contains 17 welding- 
end valves. Fabricated by Crane 
and delivered as a unit. 


12 x 8 x 4-IN. HEADER ASSEMBLY 
shipped as a unit to a central sta- 
tion. Completely fabricated, stress 
relieved, and tested by Crane. 


vision. Strictest adherence to specifications 
helps to fulfill every intent of your design. 
And since Crane Shops prove major assem- 
blies in advance of installation, your piping 
systems are completed in the field with least 
effort and delay. 

Crane Co., General Offices: 836 S. Michigan 
Ave., Chicago 5, Ill. Branches and Wholesalers 
Serving All Industrial Areas. 


STEEL HEADER with two Crane 8-in. motor-operated 
gate valves. Fabricated as a unit in Crane Chicago 
shop for main steam service at 850 psi and 900 deg. F. 


EVERYTHING FROM 


VALVES « FITTINGS 
PIPE e« PLUMBING 
AND HEATING 
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connected to the engine by a flanged 
coupling. 

Both types of generators up to 25 kw 
are available with gasoline engine, 
whereas units with 20 kw through 60 
kw ratings have Diesel engines. They 
are designed for stationary, portable or 
standby service. Motor Generator Corp. 


E Tube Expanders. Two newly de- 
signed self-feeding tube expanders 

with ball bearing thrust are being in- 
troduced. They are known as the 
G-800 (illustrated) and G-1200 Tube 
Expanders and are for precision rolling 
of condenser and heat exchanger tubes 
of 4 in. od to 1% in. od. They are es- 
pecially effective in rolling bi-metal 
tubes and for use in thick tube sheets. 


An outstanding feature of these ex- 
panders is the adjustable ball bearing 
thrust collar and mechanism ‘which 
eliminates cage friction and results in 
smoother rolling operations and longer 
expander life. During operation the ad- 
justable ball bearing thrust collar of 
these expanders remains stationary 
against the tube end and the thrust 
load is transmitted to the ball bearings. 
This minimizes frictional heating and 
any cutting of the tube ends. The ex- 
panders are self-feeding and parallel 
rolling. The fine grained, heat treated 
rolls are tapered to produce a uniform 
expansion which tightens the tube 
throughout the entire thickness of the 
tube sheet. The front of the rolls has 
a long, gradual radius which does away 
with any possible ridging. The Aire- 
tool Mfg. Co. 


F Small Steam Trap. A new, small 

steam trap designed particularly 

to meet needs for smaller capacity 

steam traps has been announced. This 

trap fits standard applications wherever 

small drainage is a problem; it is listed 
as No. 070. 

Available for pressures from 0 to 
150 psi, this new, small trap was espe- 
cially built for small drainage jobs 
where condensate loads are light and 
conditions call for the economy of an 
inverted bucket trap. 

Special features include: 
seat, easily removed for servicing; 
seamless deep drawn, stainless 18-8 
bucket, no welds; oversized ports, in- 
creased flow capacity; wear-resistant 
Anum-Metl valve and seat; and Hi-Cap 
orifice for greater capacity. 


renewable 


This steam trap was subjected to rigid 
field tests in its development stages. 
Some of the manufacturer’s recom- 
mended applications include laundry 
and dry cleaning equipment, industrial 
unit heaters (up to 150,000 Btu); 
kitchen and restaurant equipment; hos- 
pital equipment; tire recapping equip- 
ment, and other small drainage appli- 
— Strong, Carlisle & Hammond 

0. 


G Control Valve. A new, rotary 
type valve to provide maximum 
efficiency on hydraulic controls for var- 
iable speed transmission is now avail- 
able. The new valve is an exclusive 
feature of the company’s hydraulic con- 
trol which, applied to the Transmission, 
permits entirely automatic speed regu- 
lation for synchronization of different 
machines and separate sections of a 
single machine; maintenance of control 
tension and uniform peripheral winding 
speeds; and maintenance of uniform 
pressure, weight, liquid level, tempera- 
ture and other variable elements. Ex- 
tremely simple in design and with few 
moving parts to wear, the valve is ac- 
tuated with only four ounces pressure. 
Its stem is mounted on ball bearings to 
assure smooth operation, with minimum 
friction or “drag”. Because of its ro- 


tary design, eliminating lateral motion 
of the stem, the new valve can use to 
full advantage a tight-fitting, cup-type 
oil seal which prevents oil leakage 
around the valve stem. The new rotary 
type valve is being installed on all the 
manufacturer’s new Variable Speed 
Transmissions, replacing the stem-type 
valve previously used. It also is avail- 
able for replacement on transmissions 
now in service. Only two sizes of 
valves are required to fit all the manu- 
facturer’s transmissions using hydraulic 
controls. Reeves Pulley Co. 


H Expansion Joint. Pipe line move- 
ment, axial, lateral, transverse or 
vibratory, is taken up uniformally by 
each self-equalizing corrugation of the 
new Omega Expansion Joint recently 
announced. Stresses and fatigue rate 
are negligible and much thinner metal 
can be used for a given pressure. Com- 
pression occurs under lower applied 
thrusts and corrugations can function 
only within the elastic limit for which 
they are designed. By incorporating a 
circular cross-section in the design, the 
possibility of distortion is eliminated. 
Pressure merely puts the metal under 
tension. Side walls of corrugations need 
not be depended upon to limit move- 
ment and equalizing rings are not nec- 


CUT-AWAY SECTION 


ee 


‘col 


essary. As a result, the joints are 
amazingly light for any specified diam- 
eter and pressure. They are simply 
installed and have long life. Omega Ex- 
pansion Joints are made with an id 
from % in. to 25 ft for any pressure 
from vacuum to 50,000 psi. Marquette 
Coppersmithing Co. 


MARQUETTE OMEGA 
PACKLESS CORRUGATED 
EXPANSION JOINT 


J Electrical Insulation. An entirely 
new type of electrical insulation 
has been produced. Called “Quinterra”, 
the product is the result of eight years 
of study and experiment. Quinterra is 
a completely inorganic, asbestos-base 
insulation possessing properties of thin- 
ness and electrical insulating strength 
never before attained in a flexible, in- 
organic asbestos sheet. In appearance 
Quinterra resembles paper and is fur- 
nished in long lengths in roll or tape 
form. Quinterra is of closed structure, 
and has no holes or interstices. It is of 
particular interest as an electrical in- 
sulation where high temperatures are 
encountered since tests demonstrate 
that it retains its high dielectric 
strength of well over 250 vpm even at 
elevated temperatures. Manufactured 
by a special paper making process it 
can be varied from a tissue-thin 1.5 mil 
to 20 mils in thickness. Johns-Manville 
officials explained that initial manufac- 
turing will be in thin sheet form for 
electrical wire insulation and slightly 
heavier for layer insulation. Future 
plans call for the manufacture of a 
variety of thicknesses and laminates for 
other electrical insulating purposes. 
Johns- Manville. 


K Recording Vibrometer. A new 
recording vibrometer which meas- 

ures and records frequency, displace- 
ment, and wave shape of mechanical 
vibration, has been announced. Built 
to operate either when mounted on a 
fixed base or held in the hands the 
vibrometer weighs only 7 lb and is less 
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ip: 1/2 TON OF COAL PER DAY reports American 

tape Snuff Company, Clarksville, Tenn., since 
— - %, wit a unit trapping coils in their tobacco drying kilns. 
al in- 
Ss are 
strate 
lectric 

t one 

oad Left — Bottom inlet ~to ConsERVATION of your coal pile is vital 
ess it outlet series, Available these days when you have to read the newspaper 
5 mil with cast semi-steel (250 each morning to find out how much coal costs and 
nville psi maximum) or forged whether you can get any. 
aufac- steel pr ed maximum) S T ‘ll hel 1 
te bodies and caps. Complete Armstrong Steam Traps will help you save coa 
lightly range of sizes. (or any fuel) for the following reasons: 
‘uture NO STEAM LOSS—no steam leaks past the Armstrong 

of a = valve, even when there is no condensate load. 
oe SS When steam enters the trap, the bucket floats and 
nn closes the valve. Full steam pressure behind the 

valve holds it closed tightly. (The chrome steel 

all valve and seat are hardened, ground and lapped 
meas- to a precision, steam-tight fit). 
place- NON-PRODUCTIVE RADIATION LOSS MINIMIZED — with 
or Armstrong traps,steam gives up more heat through 
“ . =. the steam-consuming unit, less through the supply 
Js the Right — Side inlet — side and return lines. Removal of condensate and air 
is leas outlet series. Available in as fast as they accumulate assures maximum heat 


four popular sizes for 


‘retinas te 230 $4 transfer efficiency. Steam flow is faster. Condensate 


is discharged at steam temperature — no cooling 
legs, no drainage delay with radiation loss in the 
line to the trap. Faster heat-up, faster production. 

The ARMSTRONG STEAM TRAP BOOK will help you 
select, install and maintain traps for maximum 
fuel savings. Write for a copy. 


ARMSTRONG MACHINE WORKS 
810 Maple Street + Three Rivers, Michigan 





Armstrong Steam Traps are sold on 
a basis of “satisfaction or your 
money back.” Trained factory 
representatives are located in 47 
principal cities. Traps are stocked 
at 147 points. 



















% | ARMSTRONG STEAM TRAPS 
Over a Willion in Use...For Power... Process... Keating 
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than 8 in. in length. It was developed 
for application in testing all types of 
reciprocating and rotating machinery 
within a vibration frequency range of 
10 to 120 cycles per second. It records 
both steady-state and transient vibra- 
tions. A prod extending from one side 
of the vibrometer is set in motion when 
held against a vibrating body. This 
motion is amplified by a cross-spring 
arrangement and transmitted to a stylus 
which inklessly records the vibration on 
wax paper, thus making available a 
permanent record for vibration analysis 
of equipment. Another stylus produces 
a timing mark near the edge of the 
wax paper every one-third of a second. 
Both the chart speed and the interval 
between timing marks are governed by 
a synchronous motor operated from a 
115-v, 60-cycle power supply. Two 
push buttons are provided to give chart 
speeds of 1 in. per second and 3 in. per 
second. Motion of the stylus on the 
chart can be observed through a win- 
dow in the top of the all-aluminum 
case. One side of the case can be re- 
moved easily, for rapid replacement of 
the wax paper roll when its 50-ft capa- 
city is depleted. General Electric Co. 


L New "Shorty" Jack. A 15-t ca- 
pacity “Shorty” Jack, designed 

for repairing cranes, and low-set loads 
in industry, shipyards, on construction 
jobs and on railroads is announced. Just 
7 in. high and weighing only 22 lb, the 
new jack has a capacity of 5-t greater 
than the company’s No. 1007 Jack of 
the same height. The “Shorty” is a 
ball bearing screw jack, and utilizes a 


bail thrust bearing instead of a pintle 
bearing as used in Model 1007. This 
new jack housing is of one-piece malle- 
able iron, and features machined, cut 
and heat-treated gears. The ram is 
made of seamless tubing fitted with a 
high-strength bronze nut and the screw 
is heat-treated and fitted to the gear 
which is supported on the ball thrust 
. bearing. Many of the parts of this new 
Jack can be used inetrchangably with 
the No. 111-C-2 Jack. Duff-Norton 
Mfg. Co. 


M Over-Fire Control. Electric eye 
smoke indicators have now been 
adapted to control over-fire air to pre- 
vent smoke in coal burning furnaces. 
A light beam projected across.a boiler 
or furnace flue shines on a photo-tube 
which measures smoke density. When 
this density increases beyond a pre- 
determined amount, a red warning light 
flashes and a timer relay circuit is 
closed. This starts the over-fire air jets. 
These jets remain on for the period of 


time for which the time relay circuit 
is set. Upon completion of the time 
cycle, the jets are turned off. If smoke 
returns the entire cycle is repeated. 
Manual push button operation of jets 
is also provided. The advantages 
claimed for this system are—Light 
source and Eye Box all aluminum con- 
struction completely dust-tight. Sealed 
lens and gasketed covers. Tripod sup- 
port on light source for adjusting light 
beam direction. Built-in voltage regu- 
lator for precision indication. Brooke 
Engineering Co., Inc. 


N Soldering Flux. This new liquid 
aluminum soldering flux makes 
possible sweating of aluminum, stain- 
less steel, monel, copper, brass, steel or 
any combinations of these metals. This 
flux breaks the surface oxide on all 
types of aluminum so that a sweat job 
is possible. 

When used in combination with this 
company’s All Metal Solder it is said 
to eliminate the electrolytic action be- 
tween dissimilar metals so that a per- 
manent bond, highly resistant to cor- 
rosion is obtained. Induction heaters 
as well as torch or iron can be used 
for heating mediums. This flux is $3.50 
per pound. Farrelloy Company. 


oO Rubber Gaskets. A standard line 
of punched or extruded rubber 
gaskets, washers and sleeves has been 
announced. This new line of products 
has been designed to have unlimited 
applicational value in automotive, 
plumbing, electrical and other general 
manufacturing fields. Gaskets, washers 
and sleeves are available in almost any 
quantity in such synthetic rubbers as 
Buna S, Neoprene, Butoprene (Hycar 
and Buna N) and Thiokol; and in nat- 
ural or reclaimed rubbers. Certain 


T/ 
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compounds are available to provide 
rubber products with maximum resist- 
ance to acids and alkalies. Oxident 
additives provide rubbers with weath- 
erproof qualities. Capable of with- 
standing normal temperatures of from 
minus 60 to 225 F, rubbers can have 
durometer hardness range of from 30 
to 100, tensile strength of from 500 to 
3500 psi, and elongations from 50 to 900 
per cent. The Stalwart Rubber Co. 


Pp Voltage Stabilizer. A new model 
has been added to this company’s 
VR-6000 catalog and custom-engineered 
voltage stabilizer line. It is a hermeti- 
cally-sealed, frequency-compensating 
model of 15 w rating, for an input fre- 
quency range of 52 to 63 cycles, input 
voltage of 95 to 125 v and output of 115 
v stabilized to plus or minus 1 per cent 
for both line and frequency regulation. 
Oil-filled for highest cooling efficiency, 
this compact stabilizer has been de- 
signed for maximum resistance to shock 
and vibration. The case is plated be- 


NS 


fore painting for greatest resistance to 
corrosion. Mechanical features include 
stainless steel mounting studs, and the 
hermetically-sealed terminals. Raytheon 
Mfg. Co. , 


Q New Crane. Production of a new 
3-t capacity Hydrocrane — the 
Model H3—has just been announced. 
The new unit is designed for the eco- 
nomical handling of small jobs on which 
the use of a conventional crane ex- 
cavator would prove too expensive. 
Simplicity is a key economy-making 
characteristic of the Hydrocrane. Full 
hydraulic operation of the crane (pow- 
ered by truck engine, governor-control- 
led to run at the middle of its normal 
speed range) eliminates shafts, drums, 
gears, clutches, brakes, chains, and 
sprockets . . . is easy to maintain. All 
functions, including the closing action 
of the 34-yd clamshell bucket, and the 
370 deg. swing, are hydraulically con- 
trolled. Operation is easy, because 
there is no need to synchronize hand 
and foot motions. Safety is promoted, 
because there are no clutches or brakes 
to slip; hydraulic control is positive and 
precise. Furthermore, it is stated that 
the nature of hydraulic operation makes 
the machine almost weatherproof. 
Lacking clutches or brakes, it operates 
equally well in 100-degree-and sub-zero 
temperatures. 

According to the manufacturer, the 





Welded piping at Capital City Products Co., Columbus, Ohio 


Hercules would have needed help 


HOLDING together Dowtherm - jack- 
eted steam lines would have been too 
tough for the mythical strong man of 
yore ... even for a little while. But, 
at Capital City Products Company, 
Columbus, Ohio, Tube-Turn welding fit- 
tings have been doing just that—/or eleven 
years! 

There are good reasons why Tube-Turn 
welding fittings have successfully weath- 
ered eleven years of service on the piping 
shown above. The welded joints are per- 
manently leakproof and form a continuous 
metal structure with the pipe. Forged-in 
— h gives them the ability to take 

ishment for years with little main- 
Goomae. gore ac gf md to apply —need 
never be removed beca of 4 joint fail- 
ure. Full effective og and smooth 
inner walls reduce friction and erosion, 
minimize pressure loss. 

For the utmost in strong, dependable 


December, 


piping connections, reme:nber ‘“Tube- 
Turn”, the No. 1 trade name in welding 
fittings. Your Tube Turns distributor has 
a large stock in a wide range of types, 
sizes, metals, and alloys. For good service 
in good connections, specify ‘““Tube-Turn’’. 


TUBE TURNS, INC. 
234 E. Broadway, Dept. C, Louisville 1, Ky. 


District Offices at New York, Philadelphia, Pittsburgh, 
Chicago, Houston, Tulsa, San Francisco, Los Angeles 


rata 


\A\ , and Write for the new and re- 
pipe vised Tube Turns’ chart of 

\ Aid ‘Pipe and Fitting Mate- 
\ \ $ rials’’. Covers ASTM and 
‘se | materia 5 other specifications, chemis- 
{ try, service temperature lim- 
its, welding date. 
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AND FLANGES 





3-t Model H3 is exceptionally mobile. 
Supplied as a complete package, fac- 
tory-mounted on a new motor truck, it 
can travel at fast highway speeds from 
one job to the next . . .set up for work 
in a hurry on its hydraulic outriggers. 
Hydrocrane Div., Bucyrus Erie Co. 


R Diesel Engine. A new, 9 by 12 
Diesel engine, with ratings up to 

1,200 hp designed for extremely high- 
working pressures, and described as one 
of the heaviest duty Diesel engines of 
its kind ever developed in this country. 
The new engine is applicable for rail- 
road motive power, electric power gen- 
eration, mechanical power take-off, and 











marine propulsion and auxiliary drives. 
Its ratings, for eight cylinders, super- 
charged, at sea level, is set by the man- 
ufacturer at a maximum of 1200 hp. 

A vertical, four-cycle design, the 
Diesel is built in six-and eight-cylinder 
executions, normally aspirated or su- 
percharged. Both six- and eight- cyl- 
inder types are single acting, solid in- 
jection. 

Of particular interest is the intercool- 
ing provided on all supercharged 
models. Lima-Hamilton Corp. 


S New Motors. A new line of tube- 
type, totally-enclosed, fan-cooled, 
squirrel-cage motors ranging from 150 
to 600 hp has been announced. The use 
of tubular type heat transfer follows, in 
general, the methods employed in pre- 
vious motors of larger size built by the 


company. Internally, the new motor is 
divided into two isolated parts with 
each side having its own path of in- 
ternal air circulation. Because of its 
construction, it is possible, through 
simple maintenance to keep the motor 
free of power-destroying agents which 
tend to clog air passages in the con- 
ventional type of fan-cooled motors. 
The new line is being offered with Un- 
derwriters’ labels for 1-D or 2-G loca- 
tions in ratings of 3600-rpm 250 to 
400-hp, 1800-rpm, 200 to 300-hp and 
1200-rpm 150 to 200-hp. Initial order 
for these motors is for driving centri- 
fugal pumps in various stations of a 
pipe line forcing oil and gasoline over 
600 miles from Texas to Missouri. The 
new motors are expected to have wide 
application in many industrial installa- 
tions. Allis-Chalmers Mfg. Co. 


T Anchor, Drill Kit. To help sim- 
plify screw anchoring problems— 

Sand Scott plastic expanding Screw 
Anchors are now available in an As- 
sortment Kit along with 3 carbide 
tipped masonry drills. This new com- 
bination kit offers extreme flexibility 
on all anchoring jobs since the anchors 
are universal for mounting screws into 
any and all materials such as: Plaster, 
concrete, brick, tile, glass, sheet rock, 


SAND: SOOTT 
» —- SOREW ape 


etc. The Holub drills are also univer- 
sal for drilling all materials and es- 
pecially designed for use with hard 
materials such as: concrete, tile, brick, 
marble, etc. They can be used with 
electric or breast drills and clean holes 
are drilled in 30 seconds. This unique 
development greatly speeds up screw 
anchoring installation, assures tremen- 
dous holding power, neater work and 
much lower cost. Holub Industries, 
Inc. 


U Small Condensation Pump. An 
entirely new, compact, low price 
condensation pump with several im- 
proved engineering features has just 
been developed. Known as the 4100 
Series Condensation Pump, the new 
unit has a wide capacity range that 
solves the problem of stocking various 
sizes. It is conservatively rated to 
handle any capacity up to 6000 sq ft 
edr, against a discharge pressure up to 
20 lb. The new unit is exceptionally 
neat and compact—free from external 
piping, angle iron supports, and irregu- 
lar surfaces. All parts such as the 
motor, pump, float switch, and drain 
plug are easily accessible from the front 
for quick inspection and fast servicing. 
Simply by removing four cap screws, 
the entire motor and impeller assembly 
may be lifted from the pump housing 
without disconnecting piping. Disassem- 
bly of the unit is accomplished without 
prying or hammering, only two hex 


keys and an open end wrench being re- 
quired. 

The two-piece construction of the 
bronze impeller has been designed 
specially for this unit. Such design 
assures very smooth surfaces within the 
impeller passages to handle condensate 
with the greatest efficiency in relation 
to pump size. The impeller, in addition, 
is fitted with an oversize carbon type 
rotary seal which will give thousands 
of trouble free hours under normal 
operating conditions. Since this seal 
runs on the impeller hub, the motor 
shaft is not exposed to corrosion by 


condensate. There is no packing which’ 


can be over-tightened. The capacitor- 
start 4% hp dual voltage motor is dy- 
namically balanced for quiet operation, 
Vertical mounting above the pump, to- 
gether with drip-proof enclosure, pro- 
tects it from moisture. Conservative 
rating assures that no pressure varia- 
tion can load the motor beyond its safe 
horsepower rating. Condensate is col- 
lected in a heavy 15-gal steel tank. A 
built-in strainer protects the pump 
from clogging. Levels are controlled 
with a non-corroding float set to a de- 
pendable single pole float switch. Ster- 
ling, Inc 


Vv Hydraulic Drive. The new Hydro- 
Sheave Drive is a hydraulic-con- 
version device for small electric motors 
and internal combustion engines. The 
basis of the new unit is a small hydrau- 
lic coupling, long successful in smother- 
ing shocks and smoothing the flow of 
power from motors or engines in the 
¥%4 to 25 hp range. Designed especially 
for use with Worthington QD (quick 
detachable) V-belt Sheaves, the new 
Hydro-Sheave Drive package consists 
of a small hydraulic coupling, with a 
sleeved shaft which slides directly over 
the output shaft of any small electric 
motor or engine. 

In the drive, oil is the only medium 
of power transmission. Incoming power 
from the electric motor or internal 
combustion engine rotates the hydraulic 
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par ong on this 39-year-old Allis- 
Chalmers fan motor crippled operations 
at the plant of an important midwest electric 
utility, Immediate repair was vital. The 
Chief Engineer called the nearest Allis- 
Chalmers Certified Service shop. They picked 
up the rotor and returned it ready for service 
in less than twenty-four hours, 


This is the kind of emergency cooperation 
you can expect from every Allis-Chalmers 
Certified Service shop. On everyday repairs 
and maintenance too, your Allis-Chalmers 
Certified Service shop will give you prompt 
service on Allis-Chalmers motors, pumps and 


~ ALLIS-CHALMERS 


ified” 





transformers, using factory approved methods 
and parts. Every Allis-Chalmers Certified 
Service shop has been selected for skilled, 
personal, careful workmanship, adequate 
equipment and service mindedness. 


HOW TO FIND NEAREST SERVICE SHOP 


Allis-Chalmers Certified Service shops are 
located in major industrial centers through- 
out the country. New shops are being ap- 
pointed continuously and most smaller centers 
will soon be covered, To find the shop near- 
est you, call your closest Allis-Chalmers Dis- 
trict Office, A 2543 


ALLIS-CHALMERS, 953A SO. 70 ST. 


MILWAUKEE, WIS. 


ALLIS-CHALMER 


Pioneers in Power and Electrical Equipment from Generation through Utilization 
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MOTOR DELIVERIES 
GREATLY IMPROVED 


Many types of Allis-Chalmers 
Motors are now in stock! Many 
other types are available on 
short delivery! For motors from 
1 to 200 HP, check your near- 
est Allis-Chalmers Authorized 
Dealer. For motors larger than 
200 HP, check with the nearest 
District Office. You may be 
able to get what you need 
sooner than you think, 
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coupling inner member, the blades of 
which throw a continuous stream of oil 
against the vanes of the coupling outer 
member, or housing. The rotation of 
the housing with its attached sheave or 
sprocket provides a steady, uninter- 
rupted flow of power to the driven 
equipment. A sudden shock, or over- 
load, from the driven equipment is ab- 
sorbed by the fluid in the hydraulic 
coupling and never reaches the motor 
or engine. Conversely, torsional vibra- 
tions from the engine or motor are ef- 
fectively dampened out by the fluid and 
never reach the driven equipment. 
Twin-Disc Clutch Co. 


Ww Motor Crane. A giant, rubber- 
tired, two-engined moto-crane, 

said to be the world’s largest, has been 
announced. This latest development has 
a safe-rated lifting capacity, on out- 
riggers, of 45 at a 12-ft radius. By its 


ability to lift and transport much heav- 





ier loads than could previously be han- 
dled by rubber-tired crane, the MC-820 
Moto-Crane greatly extends the rub- 
ber-tired crane’s basic advantages in 
heavy-duty crane service as, for ex- 
ample, in steel mills, steel erection, ship 
building, bridge building, logging, oil 
fields, and any other industries where 
the handling of heavy materials is an 
essential operation. Many applications 
are anticipated as industry gains ex- 
perience with the new unit: Thew 
Shovel Co. 


X Valve Refacer. A new “99” Valve 
Refacer, a streamlined basic 
model of the widely accepted Thor re- 





facer line, designed for :precision, wet 
grinding has been announced. e new 
refacer is equipped with a double-grip 


collet and new speed chuck for fast, 
precision valve refacing at all standard 
angles. Extra heavy construction, auto- 
matic bearing compensation at critical 
points of wear. Sliding heads feature 
smooth-riding three-point suspension 
on hardened and ground slide rods. 
Double-grip collet is hardened, ground 
and internally lapped, gear driven by 
its own individual motor. New speed 
chuck permits even large butt-end 
valves to be admitted and released with 
only one turn of the new 2% in. hand 
wheel. Independent Pneumatic Tool Co. 


Y Air Compressor. A vertical air 
compressor that is outstanding for 

the floor space it saves the user has 
been announced. The space saving fea- 
ture has been developed by designing 
the unit with the tank upright and the 
motor and air compressor unit mounted 
on top. Three models have been devel- 
oped. They are: The model 25-v, 
which has a twenty gallon tank with a 
14% cu ft per minute air displacement; 
the model 50-v which has a 30 gal 
tank and displaces 2.7 cu ft of air per 
minute; and the model 75-v with a 
thirty gallon tank that displaces 4.07 cu 
ft of air per minute. The model 25-v 
requires only 20 in. diameter of floor 
space and the other two models require 





only 24 in. diameter. All three units 
are equipped with a single phase motor 
that operates on either 110 or 220 v. 
The model 25-v has a 4% hp motor, the 


50-v a 4 hp motor, and the 75-v a %4_ 


hp motor. These compressors are made 
from high quality steel with electric 
welded construction. They have with- 
stood a 400 lb hydrastatic test and have 
a 200 lb working pressure. Each is 
equipped with an automatic pop valve 
and adjustable automatic switch. 
Grimes Co. 


7 Chemical Gage. A new chemical 


gage particularly suitable for - 


chemicals and other viscous liquids 
which either corrode or clog the Bour- 
don tube of a standard pressure gage, 
has been announced. One feature of 
this new chemical gage is that the dia- 
phragm is made of Teflon which satis- 
factorily resists practically all corrosive 
chemicals. The use of a Teflon dia- 
phragm instead of metal makes it pos- 
sible to supply this gage for vacuum 
and for compound ranges as well as 


for pressures as high as 1600 psi and 
for temperatures at the gage of 300 F. 
The removable bottom part and dia- 
phragm ring are supplied in cast iron, 





bronze, steel, stainless steel, hastelloy, 
lead coated iron, and Monel. Helicoid 
Gage Div., American Chain & Cable 
Co., Inc. 


AA Flow Transmitter. A new pneu- 

matic flow transmitter which will 
be on exhibit and in operation at the 
forthcoming 18th National Power Show 
in New York. This new flow trans- 
mitter extracts the square root of out- 
put pressure thereby producing a trans- 
mitted pressure directly proportional to 
flow. Republic Flow Meters Co. 


BB Hydraulic Gage. A new hydraulic 

dial gage known as “Hydrodial” 
—employing an ingenious adaption of 
the direct action principle of its stand- 
ard gages has been announced. Use of 
the direct action principle in the gage 
permits a rugged type of construction 
eliminating delicate parts and is capable 
of withstanding surging and pounding 





hydraulic pressures. The new gage is 
made in 9 pressure ranges, the lowest 
of which is.5-50 lb and the maximum 
500-5000 lb. Dial face is white, numerals 
black and crystal, a shatter-proof plas- 
tic. The large, clear calibrations can 
be read at a distance of 50 ft. A. Schra- 
der’s Sons Div., Scoville Mfg. Co. 
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FLOWMATIC means... 


CLOSE WATER LEVEL CONTROL 
on 810-psi Paper Mill boilers 


Despite rapidly fluctuating loads—with occa- 
sional instant swings of 20,000 pounds per hour— 


COPES Flowmatics are holding drum water level 


v* 


within extreme limits of plus-or-minus one inch 
on two C-E Type VU Boilers at a well-known 


paper mill. Such close control is desirable for 
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any fast-steaming boiler. So is the independence 
which permits COPES Flowmatic to remain on 
full-automatic while instruments and other con- 


trols are out of service for necessary periodic 


servicing. Details on request. 
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NORTHERN EQUIPMENT COMPANY 
1282 GROVE DRIVE, ERIE, PENNSYLVANIA 


BRANCH PLANTS in Canada, England, France, 
Austria, Italy. Representatives Everywhere 
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Performance Report Bulletin 479 
gives complete details on this 
) important installation. Write for 
aun course \ it—on your letterhead. 


“Gj 
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Combustion Engineering Type VU 


MAXIMUM CAPACITY 
110,000 pounds per hour 

STEAM CONDITIONS 
810 psi and 825 degrees F. at the 
superheater outlet 


LEVEL CONTROL 
COPES Flowmatic Type R-O 















Boiler Feed Water Control . . . Excess or 
Constant Pressure Control, Steam or Water 
.-- Liquid Level Control ... Balanced Valves 
. . - Desuperheaters . . . Boiler Steam Tem- 
perature Control . . . Hi-Low Water Alarms. 
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Boiler water level readings are 
brought right down to eye level— 
on the instrument panel or any 
other place in the power plant— 
with the Yarway Remote Liquid 
Level Indicator. 





Indication is instant and accurate 
because indicator is operated by 
the boiler water itself. Mechanism 
is never under pressure. There are 
no stuffing boxes—operation is 
frictionless. Complete separation 
of indicating and actuating parts 
is obtained by permanent magnet 
transmission. 


Yarway Remote Indicators are used 
not only for boiler water level read- 
ings, but also for other liquid levels. 


FOR COMPLETE DESCRIPTION 
WRITE FOR BULLETIN WG-1822 


YARNALL-WARING COMPANY 


114 Mermaid Avenue 
Philadelphia 18, Pa. 


NEW CONTROL UNIT PROVIDES 
REMOTE SIGNALLING 


Yarway Indicator, when 
equipped with new Con- 
trol Unit, operates addi- 
tional horn or light alarm 
LIQuiD LE VEl signals anywhere in the 
INDI A TOR power plant. Control Unit 
i. ca mame Pets. mes may also be used as control 
grains PAT ORT AO for mechanical equipment. 
ey 
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YAR WAY REMOTE LIQUID LEVEL INDICATOR 
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WHAT LEADERS SAY 





Will Tomorrow's Executives Be Engineers ? 


CIVILIZATION 

has advanced, 
down through 
the years, be- 
cause men have 
“made things”. 
And, by and 
large, the chief 
maker s-o f- 
things have been 
those mechani- 
cally - endowed 
individuals we have come to know as 
engineers. 

Thanks to them we understand the 
wheel and the lever . . . we gener- 
ate and use steam and electricity 
: . we exchange intelligence by 
the printed word or by telephone, 
telegraph, or radio . . . we fly from 
coast to coast in a matter of hours 
. . . we have vaccines and vitamins 
to keep us healthy . . . and we use 
wood, paper-—-even coal—in the 
clothing which keeps us warm. 

Each of these wonders, today’s en- 
gineer takes in his stride. His in- 
genuity forms the broad base on 
which the high standard of living in 
America is based. This modern en- 
gineering development in partner- 
ship with modern business methods 
will continue to make the United 
States the focal point of progress. 

The coming of mass production 
was a real tonic for the engineering 
profession. 

Prior to this time engineers had 
been going quietly about their work 
for years. They were recognized as 
necessary adjuncts to business, but 
when their designing and testing 
were completed they usually retired 
to their laboratories to begin new 
experiments while administrators, 
trained in other fields, took over ac- 
tive management. 

These top-level executives usually 
came from two professions—they 
were bankers or lawyers. Few came 
from the ranks of engineers because 
of the dearth of engineers with the 
broad’ interest and experience re- 
quired. 

With mass production the engineer 
came into his own. As industry be- 
came more complex, the engineer 
who understood what was happening 
joined the lawyers and bankers in 
administrative positions, because in- 
dustry had new problems which only 
the engineer could solve. 

To most engineers this was a dif- 
ficult and distasteful task because 
they were unprepared by training— 
and usually by temperament as well 





By WALTER EVANS 


—for this dealing with people rather 
than with things. 

Despite these handicaps, during 
the last decade engineers have begun 
crowding the bankers and lawyers 
in this contest for high-level admin- 
istrative posts. So successful have 
been their efforts that an independ- 
ent survey published within the last 
year shows that 1/3 of the largest 
corporations in America—50 out of 
150— are headed by graduate en- 
gineers. This figure becomes even 
more significant when one recalls 
that there are 10 liberal arts and 
teachers colleges in the country for 
every engineering school. 

I think it might be well to digress 
for a moment to see just where en- 
gineers wind up in our economic life. 
Generally, they follow one of three 
courses: 

First are those who devote their 
lives to teaching, research, or ad- 
vance development. Second, those 
who choose active careers as en- 
gineers in industry with the oppor- 
tunity to move on to management 
posts. And third, those who never 
use their engineering education as 
such, but find it of greatest worth in 
achieving important positions in 
other fields. 

Each of these categories makes an 
important contribution to our way 
of life, and it would be a brave man, 
indeed, who would undertake to say 
which contribution is greatest. 

Our concern, however, centers 
about the second and third groups 
from which our distinguished list of 
present-day business leaders comes. 
What specific characteristics enable 
certain men to move on to high 
management positions? 


Five special attributes appear to 
mark these successful individuals; 
An ability to express themselves 
clearly and well; normal curiosity 
regarding economics, finance, law, 
psychology, and other non-engineer- 
ing subjects; a willingness to make 
the logical and reasonable compro- 
mise with perfection which day-to- 
day business requires; a ready un- 
derstanding that income must exceed 
outlay; and above all, an ability to 
get along with their contemporaries 
and at least to understand their 
competitors. 

Each of the foregoing characteris- 
tics is essential to management 
success, but there is another without 
which all the rest are lost. This 
magic key to successful administra- 
tion is ability to get along with 
people. This ability to cooperate 
with one’s contemporaries influences 
every human relationship and is re- 
sponsible more than anything else 
for the success or failure of a busi- 
ness executive. 

I firmly believe that the engineer 
is tomorrow’s executive—if he wants 
the job and if we, as today’s en- 
gineers, lend our support. 

We know that some engineers 
make good administrators. The 
problem, to me, seems to be why 
aren’t there more engineers in ex- 
ecutive posts, and what can we do 
about it? 

An engineer’s training—an orderly 
scientific approach to a given prob- 
lem—gives the engineer a sound 
foundation for management respon- 
sibilities. If he adds the special attri- 
butes mentioned earlier, he becomes 

(Continued on page 128) 





Walter Evans is vice president of 
Westinghouse Electric Corp. and vice 
president and general manager of 
Westinghouse Radio Stations, Inc. The 
above is a condensation of a paper he 
delivered at the Johns Hopkins Uni- 
versity recently before Tau Beta Pi, 
honorary engineering fraternity. 

Mr. Evans was born in Columbus, 
Ohio in 1898, studied electrical engi- 
neering at the University of Illinois, 


’ served in the Navy in World War I, 


returned to the University of Illinois 
and later attended the University of 
Chicago. Interested in radio from boy- 
hood, like so many of his generation, 
Mr. Evans became a ship's radio oper- 
ator on the Great Lakes at 17, was an 
instructor and Ist class operator in 


World War I, then worked as ship's 
operator for Marconi Co., RCA, United 
Fruit Co., and others. 

He joined Westinghouse in 1921 as a 
radio operator at the then new Station 
KYW in Chicago and has been prom- 
inently identified with all Westinghouse 
company radio activities since that 
time. He rose rapidly through ranks of 
station chief engineer and technical 
superintendent for all stations; and in 
1933 was made manager of the Radio 
Division in charge of all manufacturing 
as well as broadcasting. He has been 
a vice president of the subsidiary since 
1939 and of the parent company since 
1942. He is a member of IRE, Army 
Ordnance Association, ASNE, and other 
technical and social organizations. 
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New Pulverized Anthracite Unit 






At Scranton’s Suburban Plant 


First pulverized Anthracite plant to operate 
at 1000 F placed in operation in April of 
this year has many new and unusual features 


By L. B. SCHUELER, 


Assistant Mechanical Engineer, American Gas & Electric Service Corporation 


A. R. WEISMANTLE, 


and 


Assistant Manager, Steam Division, Foster Wheeler Corporation 


HE NEW 30,000 kw, 1350 psi, 1000 
F steam electric generating unit, 
recently (April 1948) brought into 
operation at Suburban Plant by The 
Scranton Electric Co., is of especial 
interest insofar as fuel considerations 
are concerned. It is the first anthra- 
cite coal-fired unit designed and 
constructed under the complete aus- 
pices of The American Gas and 
Electric Service Corp., and the first 
pulverized anthracite fired unit to be 
installed in The Scranton Co. system. 
The present unit represents a fur- 
ther step in the field of design of 
power generating equipment. The 
general cycle, in most respects, par- 
allels that of a very similar unit re- 
cently installed and in successful 
operation for almost two years. The 
features of this cycle are described 
at length elsewhere!, and will not be 
dwelt upon further here. Rather, we 
shall devote this presentation to a 
more specific review of the many 
features embodied in the design of 
the Suburban steam generating unit 
and its accessories, all of which are 
so firmly associated with the fuel 
characteristics involved. A general 
cross-sectional view of the plant is 
shown in Fig 1. This illustrates a 
rather conventional arrangement of 
equipment which was influenced, in 
some respects, by its relation to the 
existing plant and by thespace avail- 
able for the present and a possible 
future unit. Of interest is the single 
central control station which is de- 
signed to collect all basic controls 
and remote operative devices for the 
boilers, turbo-generator, pumps, heat 
cycle and electrical switching into a 
separate room, all in the interest of 
concentrated individual responsibil- 
ity for most effective operation of the 
entire unit. Not indicated, but a part 
of this new unit, is a large, modern 
12-cell, forced draft cooling tower 
which serves the condenser cooling 
water system in the absence of the 
more conventional stream or pond 
cooling. 


*Publication rights reserved by the authors 
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The decision to install this new 
element of capacity at the Suburban 
Plant in the City of Scranton, was 
necessarily followed by a thorough- 
going study of fuel economics, and 
carried along with this was the im- 
portant problem of boiler design 
selection. The relative advantages of 
different types of fuel and fuel firing, 
in areas adjacent to the anthracite 
coal producing region, have been 
ably and extensively dwelt on by 
others, particularly by Frick? and 
Frisch?. Because of its location in 
the immediate zone of extensive an- 
thracite production, no serious con- 
sideration was given to the use of 
bituminous coal for the new Subur- 
ban unit except that provisions for 
its limited emergency use are in- 
cluded, as described later. 

The natural decision to burn an- 
thracite still left several alternatives 
to be given serious consideration. 
These involved the question as to 
whether the boilers should be (a) 
stoker fired, utilizing a mixture of 
No. 3 and No. 4 buckwheat, or (b) 
pulverized coal fired, utilizing No. 5 
buckwheat and anthracite refuse. In 
considering pulverized coal firing, it 
was necessary to decide between the 
unit and storage system arrange- 
ments, and determine whether ex- 
ternal drying or mill drying should 
be used with either system. ; 

Comparison of stoker firing vs. di- 
rect pulverized firing favored the 
latter since two boilers were neces- 
sary with stoker firing because of 
grate size limitations, while pulver- 
ized firing could be readily accom- 
plished with a single boiler. The 
two-boiler arrangement suffered 
from considerably greater space 
penalty, somewhat higher boiler cost, 
and considerably higher auxiliary 
equipment and piping cost. The sin- 
gle boiler setup was not considered 
objectionable, in view of the high 
availability attained with similar 
equipment, and the size of the unit 
was not too large as to weigh heavi- 
ly in the total available capacity of 
the interconnected network into 


which the Scranton system is tied. 
Furthermore, the important matter 
of relative fuel cost was decidedly in 
favor of pulverized coal firing. A fuel 
cost comparison, at the time the unit 
was projected, showed the cost of 
stoker size coal to be approximately 
$0.75 per ton higher than the fresh-_ 
mined No. 5 buckwheat available 
and suitable for pulverized firing, 
based an on equivalent heating value 
for both. The current cost compari- 
son of these two fuels shows stoker 
sizes to be approximately $1.00 per 
ton higher than the other product. 
Still greater potential direct savings 
are possible in the recovery of refuse 
in the district, and this source will 
undoubtedly be developed to aug- 
ment the fresh-mined product. On 
the basis of an estimated 125,000 tons 
annual coal consumption, the pro- 
jected savings of a pulverized unit 
over a stoker unit are seen to be 
very substantial. 

Since pulverized coal firing was 
determined to be the most advanta- 
geous for Suburban, a_ thorough 
study of the possibilities of both the 
the unit and storage system followed. 
A study was made of the relative 
proportions and quality of prepared 
No. 5 buckwheat and anthracite ref- 
use available now and in the future, 
and consideration was given to the 
space conditions existing at Subur- 
ban Station. A review of modern 
installations and equipment available 
showed that the Foster Wheeler 
separating type anthracite burner 
and horizontal ball mill had reached 
a state of development permitting 
mill drying and the direct firing of 
pulverized anthracite with practical- 
ly all the advantages expected for 
the storage system. 

Upon consideration of these fac- 
tors, it was apparent that the unit 
system offered the advantages of 
initial savings in the cost of the 
preparation and delivery equipment, 
reduced space requirements and 
economy in fuel and expense by 
elimination of pre-drying equipment. 

The following description of the 
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significant features in the various 
components making up the plant coal 
preparation and steam generating 
facilities is intended to highlight fea- 
tures which are more particularly 
adapted for anthracite coal firing, 
and are, therefore, more or less un- 
usual when considered in terms of 
more common bituminous coal ap- 
plications. 


Coal Handling 


The coal handling system provides 
for direct delivery, by rail or truck, 
to a completely new system of un- 
loading and transport facilities which 
serve the new unit as well as the 
existing plant. This consists princi- 
pally of a track hopper which is 
supplemented by oil-fired thawing 
pits along the track and a Robins 
car shake-out, both specifically in- 
cluded to facilitate unloading of 
heavily frozen cars of wet anthracite 
fines. From the track hopper, coal 
can be transported by conveyor belts 
directly to the plant bunkers or 
stacked out for storage and subse- 
quent recovery. 

The coal bunker for the new unit 
is unusual in that it is divided into 
three sections by separating plates 
extending the full length. The two 
outer pockets are large and intended 
to carry either a prepared mine 
product or a refuse product. By 
means of two feeders serving each 
pulverizer, it is thus possible to use 
one or two types of anthracite, in 
varying proportions, as necessary, to 
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Fig. 2. Details of coal bunkers and feed 
to mills 


permit most effective utilization of 
all available grades of anthracite. 
The small center pocket is reserved 
for storing a small amount of bitu- 
minous coal to be used, as necessary, 
for stabilizing ignition of anthracite 
during starting or on much reduced 
load periods. This bituminous feed 
enters the main anthracite coal 
stream just ahead of the feeders, all 
as indicated in Fig. 2. 

Two Foster Wheeler horizontal 
type ball mills, as shown in Fig. 3, 
are used to pulverize the coal for 
the boiler. Experience has proved 
that only the horizental, slow speed 
type of ball mill is sufficiently de- 
pendable and economical to operate 
for the preparation of anthracite. 

The best degree of pulverization, 
or fineness, for anthracite coal has 
been variously estimated at from 77 


Fig. 1. General cross section of station 


to over 90 per cent through 200 mesh. 
Experience with the equipment now 
under discussion indicates that a 
fineness of 85 per cent through 200 
mesh is most advantageous, consid- 
ering cost of pulverization, losses 
from incomplete combustion, and 
from the standpoint of ignition, so 
this is the fineness on which the de- 
sign was based. The selection of two 
pulverizers is usual and logical for 
a unit of this size. A single pulveri- 
zer was out of the question because 
of available size limitations and, if 
one were available, its operating 
range might interfere with the de- 
sired unit operating range. The 
greater flexibility of a two pulverizer 
arrangement was considered entirely 
adequate for all normal operating 
conditions anticipated and capable 
of attainment by the other equip- 
ment. Selection of three, or more, 
pulverizers would have been an un- 
warranted additional expense in 
view of the slight advantages of 
greater flexibility and availability. 


The Burning of Pulverized 
Anthracite 

The amount of air required for 
mill drying and best pulverization of 
anthracite is greater than that re- 
quired to obtain stable ignition at 
the burner. Foster Wheeler designed 
a separating type anthracite burner 
in the early 1930’s, for this purpose, 
its development resulting in the 
modern anthracite burner as shown 
in Fig. 4. This arrangement provides 
the means to divert and control, from 
the coal nozzles, amounts of air in 
excess of requirements for stable ig- 
nition. 

The mixture of coal and air enters 
the cyclone shaped burner through a 
tangential inlet. This subjects the 
mixture to a whirling action, causing 
most of the coal to separate out 
against the sides of the burner and 
travel spirally downward to the coal 
discharge nozzles and thence to the 
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Shaft-mounted Pulverizer 
Exhauster Rotor 


= “Mill Output ee Damper 
ee “ These: dampers auibmatically 
“tM isolate mill pore ‘exhauster 














ce : 
Hot Air Shut-off Damper 


Tempering Air from 
‘Forced Draft Fan 


_ Hot Air 
trom Air 


Damper trips open when exhauster shuts down 
allowing room air to sweep conduits 


Fig. 3. Two Foster Wheeler horizontal type ball mills pulverize the coal 


furnace. The air which is separating 
from the coal in the burner has two 
means of escape, one through the 
coal nozzles at the bottom, and an- 
other through the central vent at 
the top which directs it to the vent 
nozzles. The vent nozzles are damp- 
ered so that the nozzle resistance is 
controllable, and, therefore, the 
amount of air vented by the burner 
is also controllable. 


Carbon Recovery 


Information of basic importance 
was obtained during early investiga- 
tions. This concerned the combusti- 
ble content of particles falling to the 
furnace floor and the relation be- 
tween carbon content, size of particle 
and relative carbon distribution in 
the fly-ash leaving the furnace. The 
study of particles falling and retain- 
ed on the furnace floors of the 
various units showed an almost com- 
plete absence of combustible content, 
indicating that even though these 
particles were large and received 
oxygen by the slow process of dif- 
fusion, they burned out when per- 
mitted to stay in the furnace long 
enough. The study of fly-ash leaving 
the furnace showed that the larger 
particles contained greater percent- 
ages of combustible than smaller 


ones and that much of the carbon 
was contained in a relatively small 
portion of the total fly-ash. A typical 
analysis of such fly-ash from one in- 
stallation, showing size consist and 
the corresponding per cent combus- 
tible, is shown in the accompanying 
tabulation. It can be seen that almost 
one-half of the combustible is con- 
tained in about one-quarter of the 
weight of fly-ash, this portion con- 
sisting of the larger sized particles. 
A few years ago, this information 
led to the application of the principle 
of “re-burning” to pulverized an- 
thracite units. In “re-burning,” the 
fly-ash is trapped in hoppers on the 
unit and in a collector after the unit, 
then returned to the furnace for fur- 
ther burning. Results obtained with 
“re-burning” minimize the effect on 
the combustion process of the vari- 
ous factors mentioned previously. 
This is clearly illustrated by results 
of a set of tests conducted on one 
unit during which operating ‘proce- 
dures were established haphazardly 
and runs were made with and with- 
out fly-ash being returned and re- 
burned on the furnace floor. Con- 
sistent improvement in efficiencies 
averaging 11 per cent at design load 
were obtained when the fly-ash was 
re-burned. On this same unit good 


Typical Fly Ash Analysis 





Per cent Per cent Carbon, per cent 
Size Consist By Weight Combustible ~ of Total | 
+100 Mesh 1.2 68.0 2.2 
—1!00 +200 Mesh 10.0 64.65 17.2 
—200 +325 Mesh 15.2 64.35 26.0 
—325 73.6 28.2 54.6 
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results are obtained when “best set- 
tings” of all factors are employed 
without fly-ash return, but under 
the same conditions of operation the 
return and re-burning of fly-ash im- 
proves efficiencies by almost 5 per 
cent. The methods previously used 
to return and re-burn the fly-ash, 
however, permitted a high amount of 
recirculation of dust through the 
unit. 

The accumulated experience 
gained on previous anthracite units 
led to the development of several 
advanced features applicable to the 
burning of pulverized anthracite, 
which, based on considered engi- 
neering judgment, gave promise of 
results better than ever previously 
attainable. It was, naturally, desired 
that the Suburban unit be the most 
advanced and best design which 
could possibly be made, so it was de- 
cided to include such features, for 
the first time, in the Suburban unit 
design. The Suburban unit design is 
shown on Fig. 6. 


One of the important design ad- 
vances included in the Suburban 
unit was the application of opposed 
vertical firing, used for the first time 
with pulverized anthracite. This was 
desirable in order to limit the heat 
release per foot of burner width to 
a reasonable value of approximately 
10 million Btu per hour, which al- 
lows the use of low secondary air 
admission velocities, 22 ft per sec 
maximum, thus making for more ef- 
fective use of the available furnace 
volume. Opposed firing also offers 
the important advantages of (a) 
eliminating the effect of flame travel 
up the relatively cold rear wall, 
which many designers and users be- 
lieve to be one of the basic factors 
contributing to high carbon loss, (b) 
providing for mixing and turbulence 
in the later stages of the combustion 
process, after the flames have turned 
upward, and where these factors are 
most effective, and (c) less likeli- 
hood of heavy clinker formation 
since the zone of maximum tempera- 
ture is confined to the two merging 
flame paths in the center of the fur- 
nace. 


Another major design advance in- 
corporated in Suburban was the use 
of the largest furnace volume for its 
capacity, resulting in a heat release 
rate of 12,000 Btu per cu ft per hr, 
which is lower than ever used pre- 
viously with a pulverized anthracite 
unit. The time that a particle spends 
in the furnace is most important in 
completing the combustion process. 
This residence time varies inversely 
as the heat release rate per cubic 
foot, and considering that heat re- 
lease rates per cubic foot on previous 
anthracite units were from 15,000 to 
21,000, it can be seen that the resi- 
dence time in the Suburban furnace 
is from 30 to 70 per cent longer than 
for anthracite units previously in- 
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stalled. It is expected that this will 
permit operation with excess air 
lower than has previously been found 
necessary. 

Still another major advance in an- 
thracite unit design, first used at 
Suburban, concerned the method of 
fly-ash return and re-burning. The 
return systems on previous units 
have been of the pressure type. The 
return lines terminated in cyclones 
for separating the dust from the car- 
rier air, the dust being discharged 
to the furnace floor and the carrier 
air vented higher in the furnace. 
Cyclone separating efficiencies were 
low so that large amounts of fly-ash 
did not reach the floor but were re- 
circulated through the unit. Subur- 
ban’s return system is of the vacuum 
type, the fly-ash being taken from 
the first section of the Koppers-Elex 
precipitator and conveyed through a 
National Conveyors Company pneu- 
matic transport system to high effi- 
ciency collection units, consisting of 
primary and secondary elements dis- 


\ 





Fig. 4. Details of the Anthracite burners 


charging to a common receiver, 
where all the air is removed from 
the fly-ash. The receiver discharges 
the fly-ash to a riffle type distributor 
from which it passes through four 
feed pipes and nozzles to the hopper 
bottom of the furnace. The removal 
of all air from the dust and its ad- 
mission by gravity to a quiescent 
zone of the furnace greatly reduces 
the tendency for entrainment and 
recirculation. 

On previous units the fly-ash was 
settled in piles on flat floors or be- 
tween ash removal crickets, with the 
reduction in carbon content being 
haphazard, in a sense, because no 
special provisions were. made to 
bring oxygen in contact with the hot 
carbon particles. At Suburban the 
returned fly-ash is held in a bed or 
pool in the hopper bottom of the fur- 
nace. The hopper slope and the fur- 
nace crickets are arranged for ad- 
mission of high pressure air under 
control at all elevations, so that the 
bed of fly-ash may be visualized as 
being maintained on a “grate.” De- 


tails of the design of “grate” at 
water-cooled sections and Detrick 
tile portions of the hopper slope are 
shown in Fig. 5. In operation, fly-ash 
is delivered to the bed surface, 
where it receives heat by radiation 
from the flames. Air in amounts up 
to 2 pounds per pound of fly-ash is 
admitted through the “grate” where 
it aerates the bed causing a circula- 
tion of particles therein and provid- 
ing oxygen for reaction with the car- 
bon in the fly-ash, an exothermic 
process. Water sprays are provided 
above the bed for the purpose of 
limiting bed temperatures, and 
water so admitted will also react 
with the carbon in the fly-ash, 
although this process will be endo- 
thermic. The air admitted below the 
bed is insufficient for completing the 
oxidation of the carbon therein, the 
reaction in the bed being primarily 
one of gasification, with the combus- 
tion process being carried to comple- 
tion above the bed. The ash is 


‘discharged from the bed at the bot- 


tom, Westinghouse clinker grinders 
being provided to break up any 
chunks formed in the bed or falling 
from furnace walls, and Jeffrey vi- 
brating feeders being employed to 
feed the refuse to the ash removal 
system hoppers, as necessary to 
maintain the desired fly-ash bed 
level limits. 


Steam Generating Unit 


In operation, coal from the bunk- 
ers is delivered by feeders to the 


| - pulverizers.'‘Pulverized coal is taken 


from the mills by exhausters which 
deliver it to burners situated in 
arches located in each side wall of 
the furnace. The flames leaving the 
burners travel downward from the 
arches to the bottom part of the fur- 
nace and then turn in a U shaped 
path, join, and travel upward be- 
tween the arches to the furnace out- 
let. The gases leave the furnace 
through a wide spaced screen, and 
make a single pass across and down 
through all convection surfaces, 
leaving through a bottom outlet con- 
nection to the fly-ash collector and 
fan for discharge to the stack. This 
single pass design was chosen to at- 
tain complete elimination of baffles 
and avoid troublesome maintenance. 


The side walls contain the air ad- 
mission ports formed by special De- 
trick tile shapes which cover and are 
cooled by 3 in. tubes paired on 14 in. 
centers. 

This furnace arrangement and dis- 
position of cooled surfaces below the 
arch was made with a view of keep- 
ing refractory maintenance within 
reason, while at the same time limit- 
ing the amount of cooling to values 
which would not be detrimental to 
the combustion process. 

Above the arch, the front wall, 
roof and side walls are cooled by 3 
in. tubes on 7 in. centers. The rear 
wall is cooled by the upper part of 


the radiant superheater, and above 
this, the slag screen, consisting of 
two rows of generating tubes on 14 
in. centers and a third row on 7 in. 
centers. In this design the complete 
elimination of intermediate water- 
wall headers was planned in order 
to provide for maximum circulation. 
Full load gas velocities throughout 
the unit are limited to values con- 
sistent with freedom from slagging 
in the high temperature regions and 
elimination of erosion in the lower 
temperature regions of the unit. 


The boiler and economizer sections 
are protected by cast iron gilled ring 
surfaces but even so relatively low 
velocities, averaging 57 ft per sec 
through the boiler section and 63 feet 
per second through the economizer 
section, have been used in order to 
avoid wear from the highly abrasive 
ash. The gases entering the econo- 
mizer are at 1017 F and they leave 
the economizer at 738 F. While it is 
expected that the fly-ash will erode 
rather than adhere to the extended 
surfaces of the boiler and economizer 
sections, it was considered desirable 
to arrange for washing of these sur- 
faces. Accordingly, a removable 
panel was located in the offset section 
of the gas duct between economizer 
and air heater so that provisions for 
collecting and disposing of the wash 
water can be quickly installed if ever 
needed. 

Low gas velocities on the order of 
30 ft per sec are used through the 
Ljungstrom type air preheater which 
cools the gases from 738 F to 305 F. 
With this exit gas temperature at the 
full load of 310,000 Ib steam per hr, 
it is expected that the unit will oper- 
ate at an efficiency of 85.23 per cent. 

Air heated from room temperature 
to 658 F in the air heater is directed 
through ducts to the air admission 
ports in the side walls and to the 
burner boxes on the arch. Provisions 
are made to control. the amount of 
air admitted either through the arch 
or through the side wall ports. 

One of the outstanding features of 
the Suburban Unit is the radiant- 
convection superheater designed 
for 1000 F steam temperature over a 
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Fig. 5. Details of design of grate at water- 
cooled sections and Detrick tile portions of 
the hopper slopes 
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load range extending from 180,000 to 
310,000 lb steam per hr. Inasmuch at 
The American Gas and Electric 
Service Corporation projected the 
first steam-electric station to use 
1000 F! at a pressure of 1350 psi, it 
appears only natural that the first 
1000 F unit fired by pulverized an- 
thracite should be developed under 
the auspices of this same engineering 
group. 

The combination superheater is 
arranged so that the steam passes 
first through the radiant section in 
the rear wall of the furnace, from 
which it enters the rear of the pend- 
ant convection section and flows 
countercurrent to the gas stream to 
the outlet header. The radiant su- 
perheater inlet header contains a 
condenser type heat exchanger for 
final steam temperature control. 

Steam temperature control is sim- 
plified and the superheater size is 
kept within reason by the use of the 
combination superheater which, as 
is now well known, has inherent 
compensating characteristics. The 
disposition of the radiant and con- 
vection surfaces in the design for 
this job is such that the uncontrolled 
steam temperature at 310,000 Ib 
steam per hour is only 23 F higher 
than at 180,000 lb steam per hour. 

Positive control of final steam 





temperature is accomplished by 
passing a portion of the feedwater 
through the two tube bundles, ar- 
ranged in parallel, in the radiant 
section inlet header. This condenses 
some of the steam passing to the ra- 
diant superheater, and this must first 
be re-evaporated before superheat- 
ing can be accomplished. By varying 
the amount of boiler feedwater pass- 
ing through the tube bundles, the 
amount of condensate requiring 
evaporation, and thus the resulting 
final steam temperature. is con- 
trolled. This method avoids contami- 
nation of the steam, and requires 
control of anly a small water flow 
rates to acheive the desired result. 
The water flow through the conden- 
ser is varied by a 2 inch motorized 
regulating valve. 


Drum Internals 


The functions of separation of 
steam from the circulating water and 
the drying or purification of the 
separated steam are both performed 
within the single 54 in. diameter 
drum of the Suburban Unit. Chev- 
ron type internals, arranged as 
shown in Fig. 7, are provided within 
the drum to perform these functions,, 
and to deliver steam containing less 
than 1 ppm of impurity. 

The decision of the Engineers that 
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. 6 Cross section through the steam generator 


the steam generating unit must be 
of baffleless design, to minimize 
maintenance and reduce fly-ash ero- 
sion, precluded the use of any con- 
ventional boiler bank arrangement. 
With the general acceptance of 
chemical cleaning sometime ago, 
Foster Wheeler has developed a con- 
tinuous loop extended surface type 
boiler section which was applicable 
to the baffleless, single pass design of 
unit, and this type of surface is em- 
ployed for the boiler section of the 
Suburban Unit. 


Dust Collection 


Two considerations, (1) the loca- 
tion of the unit in the immediate 
vicinity of a large residential zone 
and (2) the firing method involving 
finely pulverized coal, left little or 
no room for compromise in the mat- 
ter of need for effective fly-ash re- 
covery from the flue gases prior to 
their discharge from the stack. The 
extremely fine pulverization neces- 
sary for proper ignition and com- 
bustion also results in a finer fly-ash 
constituent and indicates that re- 
covery by ordinary mechanical type 
collectors probably would not be 
adequate. A rather thorough inves- 
tigation of combined mechanical and 
electrostatic collectors in series was 
made, and while high efficiency was 
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indicated, all the disadvantages of 
both were also incurred, that is, high 
draft loss in the mechanical collec- 
tor and high cost in the electrostatic 
collector. The final selection of an 
electrostatic precipitator alone was 
made on the basis of its overall ad- 
vantages in the way of (1) extreme- 
ly low draft loss, (2) reasonable first 
cost, and (3) extremely high collec- 
tion efficiency. The low draft loss 
contributes in the overall effort at 
reducing induced draft fan suction 
and thereby contributing to its low 
operating and maintenance cost, and 
particularly to its higher availability, 
an important consideration in pul- 
verized anthracite fired units. 

The selection of the Koppers-Elex 
electrostatic precipitator marks the 
first such unit furnished in this 
country. The Elex design principles 
and engineering are represented in 
this unit and have a very wide back- 
ground of experience and develop- 
ment abroad. The unit is designed 
to give 97 per cent collection effi- 
ciency under normal full load condi- 
tions and this excellent performance 
is reasonably expected in view of the 
very low design gas velocity and 
long precipitation path provided. 
Several views of the precipitation 
unit are shown in Fig. 8 which indi- 
cates the very generous proportions 
selected to provide for virtually 
complete removal of all particles of 
ash. The hoppers under the settling 
chamber directly ahead of the unit 
and under the first section of the 
unit have facilities for return of the 
cinders to the furnace for re-burn- 
ing, as previously described, or for 
transport to the outside ash disposal 
system. This follows the normal 
trend of selective separation where- 
in the coarse, high carbon product is 
collected first, while the finer, low 
carbon product is last to be caught 
and this is disposed of directly, it 
being unsuited for re-burning. The 
hopper outlets serving the fly-ash 
return system are all provided with 
feeder valves to maintain a contin- 
uous positive seal on the return sys- 
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Fig. 8. Details of the Koppers-Elex electrostatic precipitators 


tem and feed fly-ash into it at a 
continuous, controlled rate. 
Ash Handling 

Two considerations governed the 
selection of type of ash handling 
equipment. The first was the rel- 
atively high cost of City water re- 
quired in quantity for a sluicing 
system to an outside settling basin. 
The second was the known difficulty 
of getting fly-ash fines from the pre- 
cipitator to settle in a reasonable 
time in a settling basin so that it 
could be reclaimed for final disposal 
and the water re-used for sluicing. 
The large fly-ash quantities involved, 
possibly as much as two tons per 
hour, led to the selection of a pneu- 
matic system which could handle 
this product effectively and also take 
care of the hopper ash in good 
fashion. This system is designed to 
handle ash from both sources through 
a common vacuum piping system 
and deliver it to an outdoor bin from 
which it is fed into railroad cars or 
trucks, after suitable wetting in the 
feeder, for removal from the plant 
site to a suitable disposal point with 
a minimum amount of labor. 

The United Conveyor Corp. pneu- 
matic ash handling system consists 
of a positive diplacement vacuum 
pump of proper capacity to develop 
adequate air velocity to transport 
ash in the piping system. The ash is 
transported from the points of col- 
lection to a cyclonic vacuum dis- 
charge chamber directly above the 
storage bin and dumped periodically 
by means of a controlled sequencing 
shutoff and vacuum breaker. The 
transport air passes on through a 
second cyclone dust remover and a 
washer, back to the vacuum pump 
and thence through a silencer to an 
outdoor discharge. Normal ash re- 
moval is from the four outlets of the 
boiler ash hopper and the two rear 
section bins of the precipitator. Pro- 
vision is included for ash disposal 


from the two settling chamber bins 
and the two front section precipita- 
tor bins whenever the cinder re- 
burning system is not being oper- 
ated. Each point of delivery of ash 
to the conveying system is equipped 
with an automatic device to provide 
for feeding into the system at a 
proper rate. 
Controls 


A fairly complete quota of controls, 
both fully automatic and remote 
manual types, have been provided 
for the entire unit. Also provided is 
a very complete set of instruments 
of all types, used for the most effec- 
tive portrayal of operating condi- 
tions. Most of the controls and 
instruments are focused onto the 
central unit control room from which 
all essential operation is directed. 


The features of control centered 
about the boiler and its auxiliaries 
are as follows: 


(a) The combustion control system is of 
the General Regulator Company all- 
electric type in which a master ele- 
ment, responsive to steam pressure, 
regulates air flow by induced draft 
fan inlet vane position, and fuel flow 
by exhauster inlet damper position. 
Furnace draft is controlled directly 
by forced draft fan inlet vane and 
outlet damper positions. 


(b) Pulverized-fuel equipment controls, 
in addition to the feeder controller 
elsewhere described, include means 
for remote manual relatching of ex- 
hauster inlet and pulverizer air inlet 
trip dampers. The pulverizer inlet 
damper is controlled automatically in 
response to mill suction impulse 
while tempering air control is auto- 
matically produced in response to 
pulverizer outlet temperature. The 
controls are all centered in the main 
control room. 


(c) The condenser type superheat con- 
trols are fully automatic in response 
to steam temperature and air flow 
impulse. These are centered in the 
main control room for necessary con- 
stant supervision. 

(d) Feedwater control is the Bailey auto- 
matic three-element system which 
does: all necessary regulation in the 
feed supply served by constant speed 
boiler feed pumps. 

(e) The precipitator controls are centered 
on the fan floor adjacent to the rec- 


(Continued on page 126) 
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The Conductivity Test— 
Important in Boiler Water Control 


application of conductivity tests is in determination of steam purity. 


. . « Also valuable in control of boiler water solids. . . . Certain limitations 
must be understood and corrections made for ammonia and carbon dioxide 
in steam. . . . Correction curves... . Use of Straub Degassing Condenser. 
. . » Conductivity test in blowdown control . . . Gallic acid neutralization 


By JOHN DREW BETZ Chemical Engineer W. H 


"THE CONDUCTIVITY TEST (or, 
more correctly, the determination 
of specific conductance) is an 
important boiler water control pro- 
cedure, which has advantageous 
applications in most power plants. 
The test provides an accurate meas- 
urement of steam purity as well as a 
simple control for boiler water 
solids. The purpose of this article 
is to provide the power engineer 
with a review of the use and appli- 
cations of this test as well as to 
describe the limitations of this meth- 
od of control. 
The use of specific conductance as 
a power plant control test is not new. 
It was first applied approximately 
15 years ago. For several years 
after its development, the use of this 
test as a control procedure was gen- 
erally confined to utilities and larger 
industrial power plants. Today, how- 
ever, conductivity instruments are 
available which will suit the needs 
and budget of any power plant. 
Specific conductance is inversely 
proportional to electrical resistance. 


ro) 


SPECIFIC CONDUTIVITY MICROMHOS 


Pure water is highly resistant to the 
passage’ of an electrical current, and 
therefore has a low specific conduct- 
ance. However, if the water con- 
tains ions, the water becomes a 
better conductor of electricity and 
the specific conductance is increased. 
Inorganic compounds such as sodium 
chloride and sodium sulfate ionize 
when placed in solution. That is, 
they dissociate into positive and 
negative ions, which will conduct 
electricity in .proportion to the 
amount of ions present. The con- 
ductivity test, therefore, is not 
specific for any one ion, but rather 
is a measure of the total ionic con- 
centration. This test is extremely 
sensitive; less than one part per mil- 
lion of dissolved solids can be de- 
termined. Because of this fact, the 
primary application of this control 
test is in the determination of steam 
purity. However, this test is also 
valuable in the control of boiler 
water solids. 

The basic unit of electrical resist- 
ance is the ohm. Since electrical 
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Fig. |. Conductance correction curves for ammonia and carbon dioxide in conductivity 


test for steam purity. Method of use explained in text 
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conductivity is the reciprocal of re- 
sistance, the unique term “mbho” 
(“ohm” spelled backwards) was 
chosen as the basic unit of conduc- 
tivity. In the conductivity test. 
small amounts of electrical conduct- 
ance are measured and the instru- 
ments are usually calibrated in 
micromhos (a micromho is a mil- 
lionth of a mho). To calibrate a 
conductivity instrument to read di- 
rectly in parts per million of dis- 
solved solids (or some specific ion 
or compound) is not recommended, 
since such a calibration introduces 
an error into the instrument reading 
itself. The conversion factor from 
micromhos of specific conductance 
to parts per million will vary slight- 
ly with different waters; and to in- 
clude a constant conversion factor 
in the instrument calibration is to 
introduce an unnecessary source of 
error. 


Steam Purity-How it is Measured 


Pure steam is a relative term. 
What can be considered a pure 
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Fig. 2. Straub Degassing Condenser, used 
‘or continuous removal of ammonia and 
carbon dioxide from steam prior to con- 
ductivity test. Condenser may be installed 
ahead of conductivity recorder 
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Fig. 3. CONDUCTIVITY TEST—STEP |. Put 50 ml of sample into 
testing flask, then add two — (0.2 grams) gallic acid for 
1) 


neutralization 


steam for one plant may be an im- 
pure steam for another. However, 
most industrial plants begin to think 
of an impure steam at a total dis- 
solved solids concentration of three 
to ten parts per million in the steam. 
Prior to the use of the conductivity 
test a routine plant check for the 
degree of steam purity was not very 
practical. The various methods for 
the determination of steam purity 
can be summarized briefly. 

The throttling calorimeter: — This 
formerly was a popular method of 
determining steam purity. In this 
unit, a sample of saturated steam is 
expanded through an orifice to at- 
mospheric pressure. The total heat 
in the steam sample is greater than 
the total heat of saturated steam at 
atmospheric pressure and the excess 
heat in the steam sample will 
superheat the expanded steam or 
evaporate the moisture originally 
present in the steam sample. From 


measurements of the pressure and ~ 


temperature of the inlet and outlet 
steam, it is possible to calculate the 
moisture present in the original 
steam sample. 

Since the accuracy of the throt- 
tling calorimeter is approximately 
+0.2 per cent moisture, this poor 
accuracy can mean an appreciable 
error in the solids content of the 


steam. For example, at a boiler . 


water concentration of 4,000 ppm, a 


0.2 per cent error would correspond: ‘ 


to an error of 8 ppm solids content 
of the steam. As a result of this 
appreciable error, this apparatus is 
of little value in the determination 
of steam purity. A carryover prob- 
lem of some magnitude must exist 


before this-instrument can be de-- 


pended upon to indicate impurities 
in steam. 

Routine mineral analysis for chlo- 
rides, alkalinity, sulfates, etc;—This 
is of little value in the determina- 





Fig. 4. CONDUCTIVITY TEST—STEP 2. Insert electrodes into 
sample, read sample temperature with thermometer provided for 
purpose, and set compensation dial on instrument . 





Fig. 5. CONDUCTIVITY TEST—STEP 3. Read conductivity direct from instrument. Full 


Instructions with instrument 


tion of steam purity. Like the 
throttling calorimeter, a mineral 
analysis only ifdicates appreciable 
contamination of the steam. The 
limit of accuracy of the various test 
methods is such that they cannot 
be applied where a condensed steam 
sample is relatively pure. 


Total solids determination:—This is 
another method employed in the de- 
termination of steam purity. How- 
ever, this. method is cumbersome 
and time consuming, not lending it- 
self to routine control. This method 
requires the collection of a sample 
of condensed steam, the evaporation 
of the sample to dryness, and the 
weighing of the residue. Since the 
presence. of each part per million of 
solids in the steam will yield a 


weighable residue of only 0.001 
grams per liter of sample, careful 
handling and technique is required. 
A well equipped laboratory is nec- 
essary for this determination and 
approximately four liters of sample 
must be evaporated to dryness for 
accurate results. 


Conductivity test:—Since this is a 
relatively simple test and since the 
presence of less than one part per 
million of dissolved solids can be de- 
tected, it is apparent that, as a con- 
trol test or steam purity, the use of 
the conductivity test is outstanding. 
Because of the advantages of this 
method, the determination of specific 
conductance of condensed steam 
samples has become prominent in 
the last few years and is now enjoy- 
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ing wide-spread use. Continuous 
recording of the conductivity can be 
obtained, if desired, giving a per- 
manent plant record. 


Interpreting the Conductivity Test 

Proper interpretation of the con- 
ductivity test must be made. It 
should be remembered that the con- 
ductivity test is an electrical meas- 
urement that is proportional to the 
specific conductance of the ions 
present as an impurity in the steam. 
In a condensed steam sample an 
average value for converting micro- 
mhos of specific conductance to dis- 
solved solids is approximately 0.5 to 
0.6 ppm dissolved solids per micro- 
mho of conductance. This factor is 
subject to some slight variation, de- 
pending upon the individual steam 
condensate measured, depending 
upon the specific ions of impurity. 
Thus, five micromhos of conductance 
can be interpreted as 2.5 to 3.0 ppm 
of dissolved solids in the steam. 

While the conductivity test pos- 
sesses great accuracy in the deter- 
mination of steam purity, certain 
limitations must be understood. Un- 
fortunately, some dissolved gases 
have a marked effect on the con- 
ductivity of water. Gases such as 
carbon dioxide, ammonia and hy- 
drogen sulfide ionize in water solu- 
tions and can interfere with the use 
of this test for determining dissolved 
solids in condensed steam. 

If ammonia is present in the con- 
densed steam sample, a high con- 
ductance will result because of the 
high conductance of this gas, which 
may average 8 to 9 micromhos per 
part per million of ammonia, de- 
pending upon the form in which the 
ammonia is present. The effect of 
ammonia is greater than that of the 
average boiler water solid which 
may be present in the steam. Free 
carbon dioxide will also increase the 
conductance of a steam sample ap- 
proximately one-half that of the 
average boiler water solid. 


Fig. 6. Actual con- 
ductivity recorder 
chart from plant 
where ammonia in 
steam was between 
7.3 and 9-5 ppm 


Fortunately these linitations do 
not prove to be a great disadvantage 
to the conductivity test. In many 
cases only negligible amounts of am- 
monia and free carbon dioxide may 
be present or may be relatively con- 
stant, and routine control check for 
these gases need be made at in- 
frequent intervals. Where a high 
percentage of contaminated make- 
up is employed in a plant, however, 
it is usually necessary to make fre- 
quent checks for ammonia and car- 
bon dioxide content of the steam. 

Correcting for NH; and CO, 

Figure 1 illustrates the conduct- 
ance imparted to condensed steam 
by the presence of ammonia and 
carbon dioxide gases. In the meas- 
urement of dissolved solids in steam 
by the conductance method, the 
conductivity imparted by these must 
be subtracted from the total reading 
in order to obtain the conductance 
due to solids in the steam. As an 
example, using Fig. 1, if the con- 
ductance of a condensed steam sam- 
ple were 8.0 micromhos and the am- 
monia and carbon dioxide in this 
same sample were 0.2 ppm as N and 
6.0 ppm as CO.,, a correction of 3.5 
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micromhos would be required, leav- 
ing 4.5 micromhos of conductance 
due to solids in the steam. 


This procedure of correcting the 
specific conductance to give a true 
value for dissolved solids is gen- 
erally satisfactory except where 
excessively high concentrations of 
ammonia and carbon dioxide are 
encountered, where these concentra- 
tions vary from hour to hour, or 
where it is desired to continuously 
record steam purity. Considerable 
work has been done in removing 
gases from a continuously condensed 
steam sample. Straub and Nelson 
developed a degassing condenser 
employing a scrubbing tower and 
stripping column, as illustrated by 
Fig. 2, for the continuous and effi- 
cient removal of both ammonia and 
carbon dioxide. It is possible to 
install this instrument ahead of the 
conductivity recorder, so that the 
specific conductance recorded is due 
to dissolved solids only. 


Figure 6 illustrates the actual con- 
ductivity record at a plant where 
the ammonia in the steam varied be- 
tween 7.3 and 9.5 ppm. The con- 
ductivity as shown by the chart 
varies between 55 and 82 micromhos. 
A record in a case such as this is of 
little value. Figure 7 is another 
record of the same steam after the 
installation of a Straub Degassing 
Condenser. The conductivity varies 
between 5 and 7 micromhos. 

It is important that blowdown 
control be such that boiler water 
concentrations do not exceed cer- 
tain limits, lest scale formation and 
carryover result. On the other hand, 
it is equally important that excessive 
blowdown be avoided, because of 
the heat units that are wasted as 
well as the additional chemical 
treatment required to react with the 
additional incoming feedwater. Thus, 
a system of control should be es- 
tablished so as to maintain boiler 
water concentrations within deter- 
mined limits. 

The factors limiting boiler concen- 
trations and thus determining boiler 


(Continued on page 132) 


Fig. 7. Conductivity record of same steam as in Fig. 6 after passing through a Straub 
Degassing Condenser 


62 December, 1948--POWER GENERATION—Chicago, Ill. 





leav- 
ctance 


ig the 
a true 

gen- 
where 
ns of 
e are 
entra- 
ur, or 
1ously 
erable 
1oving 
lensed 
Nelson 
lenser 
r and 
ed by 
1 effi- 
ia and 
ale to 
of the 
it the 
is due 


1 con- 
where 
2d be- 
. con- 
chart 
mhos. 
s is of 
10ther 
or the 
assing 
varies 


ydown 
water 
| cer- 
n and 
hand, 
essive 
ise of 
ed as 
2mical 
th the 
Thus, 
ye es- 
boiler 
Jeter- 


ncen- 
boiler 





Necessity for maintenance programs . . 


. Setting up a maintenance schedule 


. . « Use of the Log . . . Recording data . . . Keeping track of lubricating 
oil temperatures . . . Maintenance of regulating and control devices 
. « « Checking quality of lubricating oil . . . Dismantling the turbine. 


Industrial Turbine Maintenance 


HE USE OF STEAM TURBINES 

for driving generating and me- 
chanical equipment in_ industrial 
plants has developed rapidly during 
recent years. The size of the turbines 
used, the operating pressures and 
temperatures, together with the func- 
tions which they perform have all in- 
creased. The maintenance program 
has therefore become more involved 
and more important in order to assure 
continuity of service and realization 
of the high economic performance of 
which the equipment is capable. 

It is not ordinarily possible to de- 
velop a maintenance organization in 
an industrial power plant comparable 
in extent with that in most of the 
larg. central station power plants. 


December, 


By G. W. ANDERSON 


Steam Service Supervisor Westinghouse Electric Corporation 


Frequently the maintenance work is 
performed by mechanics employed im 
the maintenance of any and all equip- 
ment throughout the entire industrial 
property. A group of specialized me- 
chanics for maintenance work on the 
power plant equipment exclusively !s 
not usually carried on the plant pay- 
roll. For this reason the engineer in 
charge of the power plant must de- 
velop certain key men in his plant or- 
ganization who can direct the work of 
the general mechanics doing a main- 
tenance job. The general mechanic is 
usually a willing worker but he does 
not know the importance of many of 
the details in maintaining a turbine. 
Unless his work is supervised by 
someone who is familiar with the 


Fig. 1. Deposits of 
scale on blading 
formed by “carry 
over" from boiters 
will cause reduction 
in capacity or mech- 
anical damage if not 
removed periodica'ly 
or eliminated at the 
source, 


Chicago, Illinois 


equipment, an incorrectly dcne main- 
tenance job frequently results; not be 
cause {t is poorly done, but because 
the man doing the job did not uncer- 
stand what was required. As indus- 
trial power plants develop in size and 
functions, a well trained maintenance 
supervisor becomes increasingly im- 
portant. 

A maintenance program is neces- 
sary. A systematic schedule of out- 
ages of the power plant equipment for 
inspection and repair must be set up. 
Frequently this is difficult in an in- 
dustrial plant because of the fact that 
such outages must be scheduled to 
conform with the industry’s produc- 
tion schedule. Nevertheless the power 
plant equipment must have its turn 
for inspection ard, if necessary, re- 
pair. If this is not provided, unsched- 
uled outages due to breakdown of the 
power plant equipment, are certain to 
result. Usually these enforced out- 
ages come at u time when they seri- 
ously impair the industry’s produc- 
tion. It is up to the engineer in charge 
of the po ver plant to see that a 
schedule is set up for inspection and 
repair of the power plant equipment. 
And it is up to the management to co- 
operate with this engineer in arrang- 
ing such a schedule. This seems Icgi- 
cal and quite sensible, but meny a 
costly outage of power plant exuip- 
ment has resulted’ because such a plen 
was not followed. 


Setting Up a Maintenance Schecule 

In setting up a maintenance schcd- 
ule the engineer must keep a record 
of the condition of the equipment cn? 
make frequent reference to the cpe- 
rating log. This record need not he 
complic ted but it must briefly co er 
the condition of the equiprcent as 
found during each inspection, includ- 
ing dates and materials used for any 
repairs required. It is not possivle to 
arbitrarily set up a definite length ot 
operating time between general in- 
spectiois of all turbines. In some 
cases one year is satisfactory. In 
other cases these general incpections 
may have to corte more often, : *"e 
in others a period of two yecr~ ~ 
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Fig. 2. Detailed inspection of blading assures that it is in good condition for the next 
operating period 


more may elapse between general in- 
spections. The scheduling of a general 
inspection depends on the operating 
performance, as indicated by the log, 
and the conditions of the equipment 
as found during the previous inspec- 
tion. In the case of a new turbine it is 
generally recommended that it he 
opened for complete inspection at the 
end of the first year of operation. This 
inspection may reveal developments 
such as deposit of foreign matter in 
the blading due to carry-over from 
the boilers, erosion of blading due to 
moisture in the steam at the lower 
stages, accumulation of dirt or rust in 
the oiling system, or indication of 
mechanical distress of any of the in- 
ternal parts. From this inspection the 
engineer can decide how long a pe- 
riod of operation is safe before the 
next inspection should be made, and 
schedule that inspection. If the condi- 
tions found are satisfactory, perhaps 
a longer operating period can be made 
before the next inspection. However, 
it must be borne in mind that inspec- 
tions are made for the purpose of as- 
surance that the equipment is in good 
condition — not for the purpose of 
making repairs long overdue. 

By systematically checking the op- 
erating log the engineer can obtain 
considerable information for his guid- 
ance in setting up a maintenance 
schedule. Changes in pressures and 
temperatures always reveal a mainte- 
1ance condition. The following are a 
.ew typical cases: 


Recording Pressures 


Stage pressures recorded at inter- 
vals under the same load conditions 
will indicate the cleanliness of the 
blading. If these pressures become 


greater under the same load condi- 
tions it is quite probable that carry- 
over from the boilers is depositing on 


the blading and is restricting the flow. 
of steam. This indicates that an out- 


age must be scheduled to mechanical- 
ly clean or wash out this deposit be- 
fore the capacity.of the turbine is 
seriously reduced or a mechanical 
failure results. Improvement in boil- 
er feedwater treatment has greatly 
reduced the danger of trouble due to 
deposits of carry-over in the turbine 
blading. It is now seldom necessary 


to clean out large quantities of baked 
mud as was frequently the case dur- 
ing the early stages of turbine and 
boiler development. However, even 
with the modern methods of treating 
boiler feedwater, and the use of high 
pressure and superheated steam, 
there are certain elements carried 
over with the steam that will create 
a deposit in certain sections of tur- 
bine blading. This condition must still 
be watched. 

A general increase in lubricating oil 
temperature bears investigation. Fre- 
quently this is due to the oil cooler 
becoming dirty. A schedule for pe- 
riodic cleaning of the air cooler should 
be set up whereby it is kept reason- 
ably clean at all times. The formation 
of scale on the water side of the oil 
cooler tubes usually accelerates due 
to the increase in oil temperature it 
causes. Frequently the cleaning is de- 
layed too long and the oil tempera- 
ture becomes dangerously high before 
action is taken. The excessive oil tem- 
perature contributes to higher main- 
tenance cost of the turbine as well as 
damage to the oil. The matter of 
keeping the oil cooler clean is a fun- 
damental of operation which it would 
seem unnecessary to mention here, 
but is surprising how many plants ne- 
glect it. 

A great many of the turbines used 
are designed for automatic extraction 
and/or non-condensing operation in 
order to supply steam at various pres- 
sures for industrial purposes. These 
turbines are equipped with regulators 
and control devices which must be 
properly maintained in order to give 
good service. By reference to the log 
and recording charts the engineer can 
determine just how well these pieces 
of apparatus are performing their 


Fig. 3. Replacing a diaphragm that has had considerable service in an extraction pressure 
regulator is good insurance against failure in service 
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Fig. 4. Periodic inspection of insulation, lashing and blocking is essential in maintaining a 
generator in good operating condition 


function. Sticky valves or relays will 
become evident by the appearance of 
irregular recordings on pressure or 
flow charts. Worn linkage or failing 
pressure regulator diaphragms will 
show up as irregular speed or pres- 
sure control. If action is taken when 
these irregularities first start to ap- 
pear on the charts or records they 
can be eliminated by scheduling a reg- 


_ular inspection and cleaning of the 


control equipment. If this is not done 
an enforced outage may result from 
a control device becoming wholly in- 
operative. The replacement of pres- 
sure diaphragms which are a part of 
automatic control equipment should 
be given special attention. Don’t wait 
until the diaphragm breaks and 
causes an outage before replacing it. 
Set up a schedule to renew all dia- 
phragms at régular intervals. They 
are not expensive, but their failure 
due to lack of proper maintenance has 
caused many expensive outages. 
Checking Lubricating Oil 

Set up a regular schedule for the 
operators to test out the auxiliary oil 
pu.ap and record the result of this 
test on the log. Set up a regular 
schedule to inspect the control valve 
and replace the diaphragm in the au- 
tomatic regulator which hrings this 
pump into service. This pump stands 
idle a large proportion of the time, 
and is much more subject to lack of 
attention than a piece of equipment, 
which is continually in operation. Tur- 
bines have been seriously damaged 
because the auxiliary oil pump was in 
poor condition and failed to start 
when the turbine was being shut 
down. 

Set up a regular schedule for check- 
ing the condition of the oil in the tur- 


bine lubricating system. Most oil sup- 
pliers will gladly analyze a sample of 
their oil from your unit. Oil does not 
wear out, but it does become unusable 
due to contamination with water and 
dirt. Examine the strainer in the oil- 
ing system regularly. It will give you 
an indication of any foreign material 
getting in the oil. The appearance of 
flaked babbitt or bronze cuttings in 
the strainer, frequently enables the 
engineer to discover bearing wear be- 
fore an actual failure occurs. This is 
a warning that demands action in 
checking operating conditions and 
perhaps scheduling an outage for 
complete investigation. Draw off a 
sample of oil from the bottom of the 
oil reservoir regularly. If water is 
found in the oil a campaign should 
immediately be started to locate the 
source of the water and eliminate it. 
Most turbine oils do not stand up very 
long when contaminated with water. 
Frequently a small amount of water 
in the oil will cause rust formation on 
the iron parts of the oiling system. 
Gritty particles of rust from this 
source will be carried by the oil to the 
bearings and journals causing serious 
damage. In many cases the quantity 
of water in the oiling system will not 
be sufficient to definitely appear in a 
sample of oil taken from the bottom 
of the oil reservoir. Therefore, al- 
though the sample does not show any 
water, a second step in the investiga- 
tion is necessary. Exemine the under- 
side of the cover of the oil reservoir, 
or the upper side of a return oil line 
which runs only partly filled with oil. 
If a gritty formation of rust is found 
at these locations, there is or has been 
water in the oil which. vaporized and 
then condensed on these relatively 


cool iron surfaces. Many of the tur- 
bine oils now in use contain inhibitors 
for the purpose of preventing oxida- 
tion and corrosion. If a case of rusting 
of the interior of the oiling system de- 


‘velops, it is well to confer with the 


supplier of the oil and obtain his as- 
sistance in eliminating the condition. 

The development of excessive vi- 
bration is of course an indication of 
mechanical unbalance or misalign- 
ment, which demands immediate at- 
tention. However, in many cases this 
vibration may have been increasing 
over a long period of time, and earlier 
steps to eliminate it might have pre- 
vented an unscheduled outage. It is a 
good plan to measure and record the 
amplitude of vibration at regular in- 
tervals so that a small gradual in- 
crease in vibration can be noted and 
correction made during a regularly 
scheduled outage. Small weight or 
reed type vibrometers are available 
on the market for this purpose. 

The work of making a general in- 
spection requiring complete disman- 
tling of the turbine, should be super- 
vised by a representative of the man- 


, ufacturer. With his experience he can 


pass judgment on the condition ot 
blading, nozzles, valve gear and other 
parts which may be showing signs of 
wear. These may require immediate 
repair or it may be that replacement 
parts should be ordered for installa- 
tion during the next regularly sched- 
uled outage. Here again the thought 
must be to predict required repairs so 
that they can be made before the con- 
dition of the equipment becomes so 
bad that a breakdown disrupts the in- 
dustrial production. 

In going back over the record ot 
enforcing outages, it is almost always 
evident that the outage could have 
been prevented had certain mainte. 
nance or operating details been 
watched more closely. In many cases 
these were simple matters as outlined 
in the foregoing. The control of this 
is in the hands of the man supervis- 
ing the maintenance and operation of 
equipment. By setting up a systematic 
record and schedule for making in- 
spection, normal cleaning and minor 
repairs, he can eliminate a great 
many enforced outages, and in many 
cases, prevent costly major repairs. 


*. & *# 


FOR EVERY TON of pig iron made in 
a blast furnace about 4% tons of air 
are required. The solid raw materials 
entering the furnace add up to only 
3% tons for each ton of hot metal 
produced. For each ton of steel pro- 
uuced in an open hearth furnace with 
a conventional charge of 60 per cent 
hot metal and 40 per cent scrap, about 
100 lb of oxygen or 435 lb of air are 
required to promote chemical reac- 
tions. 
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Temperature Detector Wiring Circuits 


A description of the principal types of temperature detectors in use today 
for determining the winding temperatures of large generators, motors and 
transformers. After describing the fundamental bridge circuit used to measure 
the resistance of the detectors the author considers the question of rotating 
equipment, switchboard equipment, the effect of the wiring between the 
machine and the switchboard and errors due to variation of supply voltage 


By B. H. SMITH, 


Electrical Engineer, Electric Machinery Mfg. Company, Minneapolis, Minn. 


LARGE GENERATORS, motors 

and transformers are often 
equipped with devices which can be 
used to indicate the temperature at 
various internal points in the appa- 
ratus. Three basic types of electrical 
equipment are used for this purpose. 

Older apparatus often used ther- 
mocouples. However, at temper- 
atures considered safe for electrical 
apparatus, the voltage produced by 
a thermocouple is very small and 
special equipment such as a cold 
junction compensator, or a lead resis- 
tance compensator is required for 
acceptable accuracy. For this reason 
thermocouples are seldom used 
today. 

Occasionally an operator may 
want to have an indication of rotor 
temperature. This requires special 
equipment consisting of a Kelvin 
bridge circuit with the rotor wind- 
ing as one element of the bridge. 

The more common system gives 
an indication of temperature of 
measuring the change in resistance 
of a coil of wire. These coils are 
called by various names such as 
“Thermohms,” “Exploring Coils,” 
and “Resistance Temperature Detec- 
tors.” In this article they will be 
called simply “detectors.” They are 
made of various metals, but copper 
detectors are generally used. 

The resistance of the detector is 
measured by a bridge circuit. The 
circuit is somewhat complicated by 
the fact that leads of appreciable 
resistance and a selector switch to 
read different detectors are almost 
always involved. 


DC VOLTAGE ——_—________—__» 
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Fig. |. The basic bridge circuit 


DETECTOR 





The basic bridge circuit is shown 
in Fig. 1. The equipment made by 
one manufacturer consists of three 
fixed resistors and a d-c meter with 
offset zero. The resistors are chosen 
so that the bridge is in balance with 
the detector at some temperature 
such as 100 C. This is called the 
balance temperature, and at this 
point the reading is independent of 
the d-c voltage and lead resistance. 

In the equipment made by another 
company, the resistors R: and R: are 
actually coils producing torque in 
the indicating instrument. 

In the equipment made by a third 
manufacturer, slide wire resistors 
are used to balance the bridge for 
any reading, and the calibration on 
the slide wire gives the temperature 
of the detector. 

It is generally desirable to read 
the temperature of several detectors 
in a machine. This is done by means 
of a transfer switch on the switch- 
board which connects one detector 
at a time into the bridge circuit. A 
test resistor of fixed value is often 
used to check the accuracy of the 
equipment. 


Rotating Machine Equipment 


Six detectors are generally placed 
in the stator slots of the machine 
between the upper and lower coil 
sides in slots equally spaced around 
the core. Additional detectors are 
often mounted in the incoming and 
outgoing air stream, and, occasional- 
ly, in bearings or oil lines. 

Each detector consists of a coil of 
fine copper wire embedded in a 
moulded plastic strip. Two leads are 
brought out from one end of the coil, 
and a single lead from the other end. 
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Fig. 2. Terminal board location on turbine- 
generators 





Coils for mounting in an air stream 
are mounted on a rigid bar or en- 
cased in metal for protection. De- 
tectors for use in the stator slots of 
machines are made in_ standard 
lengths, and the longest standard 
unit is used that will fit in a given 
core. 

Three conductor cable firmly 
cleated to the end of the frame is 
used for wiring between the detec- 
tors and the terminal board on the 
machine. The terminal board is 
usually located near the frame foot 
where leads from the switchboard 
can be connected conveniently. 

The circuits should be grounded 
to protect the operator and switch- 
board equipment in event there is a 
breakdown within the machine. Two 
types of terminal boards are avail- 
able for this purpose. If the d-c 
operating voltage is taken from a 
source which may be grounded, a 
terminal board is used which 
grounds the “B” or white lead of 
each detector to the machine frame. 
If the d-c voltage is taken from a 
control circuit which should not be 
grounded, a special terminal board 
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Fig. 3. Diagram of the Leeds & Northrup 
temperature indicator 
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Fig. 4. Circuit using a single-pole transfer 
switc 




















is used which has a spring contact 
finger on the “B” lead of each detec- 
tor. This finger is separated from a 
grounding strip by a “film cutout.” 
This “cutout” is a thin disc of in- 
sulating material which will punc- 
ture and ground the detector if a 
dangerous voltage appears. 

Unless the order specifically calls 
for the latter type of board, all ma- 
chines are supplied with the solidly 
grounded type. 


Switchboard Equipment 


The switchboard equipment in- 
cludes the bridge box, temperature 
meter, transfer switch, test resistor, 
and d-c voltage supply. One or 
more of these elements may be built 
into a single unit. The equipment 
offered by various manufacturers 
will be described briefly. 

One manufacturer offers a tem- 
perature meter including built-in 
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Fig. 6. Circuit using a two-pole transfer 
switch 


“B" LEAD TO SWITCHBOARD 





“a” LEAD TO R 
I it 
TRANSFER SWITCH 











— 














“c" LEAD TO DC SUPPLY 


Fig. 5. Equivalent circuit of Fig. 4 


bridge and d-c voltage supply 
(operating from 115 v, 50/60 cycles, 
single phase) in various meter cases. 
The transfer switch and test resistor 
(if used) are mounted separately. 
The meter is a differential coil in- 
strument actuated by a change in 
resistance of a detector which in 
turn unbalances the current through 
the two coils, giving a torque pro- 
portional to temperature. The trans- 
fer switch which they recommend 
is normally arranged to read four 
detectors or three detectors and a 
test resistor. 


Another company offers all of the 
circuit elements as separate units. 
The bridge box is available for d-c 
circuits of 20, 125 and 250 v. The 
temperature meter is made in all 
standard meter cases. 


A third company offers a panel 
mounted temperature indicator with 
enclosed bridge circuit, galvanom- 
eter, slide wire resistors, 3 pole-10 
point transfer switch, and d-c power 
supply. A test resistor, if used, is 
mounted separately. This equip- 
ment is different from the others in 
that a reading is obtained by turn- 
ing the slide wire knob until the 
galvanometer balances at zero, then 
reading the temperature on the 
movable scale. 


This equipment also differs from 
the others in that a 3 pole transfer 
switch is recommended, and built 
into the standard unit. This elimi- 
nates the effect of contact resistance. 
As shown in Fig. 3, one pole switches 
the d-c to the “C” leads of the sev- 
eral detectors. The other two poles 
switch the galvanometer and the 
ratio arm separately to the “A” 
leads. Contact resistances in the 
supply and galvanometer circuits 


Fig. 7. Resistance of 
wiring to switch- 


have no effect. High values of re- 
sistance are used in ratio arms. 

This type of circuit also has the 
advantage that the amount of lead 
wire resistance does not affect the 
accuracy, provided the resistance of 
the “A” and “B” leads are equal. 
With direct reading meters, the 
readings are affected by variations 
in the supply voltage and by the 
value of the lead resistance at tem- 
peratures other than the balance 
temperature. 


Transfer Switch 

For circuits using a direct reading 
meter, the question arises as to 
whether a single pole or two pole 
transfer switch should be used. If a 
single pole switch is used the basic 
bridge circuit becomes as shown in 
Fig. 4. 

Note that a separate lead must go 
from the d-c voltage supply to the 
terminal board on the machine. If 
this is not done, the resistance of 
the leads from switchboard to ma- 
chine and back again is included in 
the detector arm of the bridge. When 
separate leads are used the resis- 
tance of a lead is included in each 
arm of the bridge. 

With this connection the readings 
are influenced by the resistance of 
the wiring on the machine from the 
terminal board to the various detec- 
tors. It can be seen that the wiring 
from any detector in Fig. 4 is equiv- 
alent to Fig. 5. In this figure RM is 
the resistance of the lead wire on 
the machine from the detector ele- 
ment to the terminal board. It varies 
for each detector depending on the 
physical spacing and the size of 
wire used. The resistance of the wir- 

(Continued on page 69) 
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How to Use Dry Ice in CO2 Scavenging 
| of Hydrogen-Cooled Generators 


By LESLIE H. HOUSEL 


A NEW METHOD for storing and 

handling the CO, used in scav- 
enging the hydrogen cooling system 
of electric generators is at present 
being adopted in a number of power 
plants. It has been in use for some 
time in bottling and industrial plants 
throughout the country. The new 
system stores CO, in the solid form, 
commonly called dry ice, from which 
the CO, gas is released by the 
method described and _ illustrated 
here. 

In hydrogen-cooled generator in- 
stallations, the general practice today 
is to use CO, as a “buffer” between 
hydrogen and air in the system, 
when hydrogen is being put into or 
withdrawn from the system. This is 
done to prevent formation of explo- 
sive mixtures of hydrogen and air. 

When putting the generator in 
service, CO, gas forces all the air 
out of the hydrogen cooling system; 
then the hydrogen, at higher pres- 
sure, is introduced to force out the 
CO, and fill the system with hydro- 
gen. When it is necessary for any 
reason to “scavenge” the hydrogen, 
CO, gas is again used to force the 
hydrogen out. (Editors Note:—Full 
details of the methods of scavenging 
hydrogen cooling systems will be 
given in a future article.) 
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Fig. 1. Piping diagram for COz scavenging system, using dry ice, in a power plant con- 
taining four turbine generator units 


Here we are concerned with a new 
method of storing and handling the 
CO,. In most power plants it has 
previously been the practice to use 
liquid CO, as the source of the CO, 
gas. This is delivered by the sup- 
plier in steel bottles or cylinders, 
usually under a pressure of between 
800 and 900 psi. When allowed to 
flow through an expansion valve, the 
liquid turns to gas, which absorbs 
heat from the generator. 

If the gas expands very rapidly 
it will cool itself to about —100F, 
thus freezing itself to a solid frost 
or snow. This .is the process used 


APPROXIMATE 


SAFETY RELIEF 
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(RUPTURE DISK) 


TANK DESIGNED 
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Fig. 2—Above. Clase-up view of tank cover for dry ice storage tank 


Fig. 3—Right. Construction of typical pressure tank for storing dry 


ice 


in the CO, manufacturing plant, 
where the snow is collected and 
compressed into blocks called dry 
ice. 

To use dry ice or solid CO, in- 
stead of liquid CO, as a source for 
CO, gas, the system shown in the 
attached illustrations is being used 
by a number of plants and is being 
encouraged by the commercial CO, 
manufacturers. A suitable number 
of special steel tanks, depending on 
the number of generating units being 
served, are lined up on a common 
manifold as shown in Fig. 1. These 
tanks must be designed for 1500 Ib 
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service, with 1500-psi piping and 
valves connected so that any one 
tank may be put in service or iso- 
lated for recharging. 

To charge a tank, a charge of dry 
ice is placed in it and the tank closed. 
As the tank and dry ice assume 
room temperature, CO, gas is formed 
and starts building up pressure. 
When the pressure reaches about 700 
psi, the CO, becomes liquid. Since 
the liquid will occupy less space 
than the dry ice, the pressure will 
not exceed the CO, liquid pressure 
unless, of course, a higher temper- 
ature occurs. If this happens, the 
critical pressure point will be cor- 
respondingly higher. 

A pipe line is run around the tur- 
bine room wall with a lead to each 
unit, as shown in Fig. 1. A pressure- 
reducing valve is placed in each 
lead, along with a pressure gage. 
This serves to protect the generator 
from excessive pressure. This is 
conventional practice; however, a 
few plants prefer to maintain zer 
pressure on the manifold until the 
time of gas usage, and then use hand 
control guided by the pressure gage. 
The rate of gas consumption is ap- 
proximately 80 cfm. If this is ex- 
ceeded, refrigeration may occur. 

A typical pressure tank is built as 
shown in Figs. 2 and 3. Its features 
are: 

1. About 12 to 13 in. in diameter 

by 5 ft high. 

2. Round bottom for a 1500-psi 

pressure vessel. 


Fig. 4. View of dry ice storage tanks, valves and piping as installed in typical power plant 


3. Suitable rack or feet to hold 
tank in vertical position. 

4. Swedged neck to permit ma- 
chining a seat, and a thread for 
a cover retaining ring. 

. A cover with a cone rubber 
gasket is held against the seat 
by screwing down the retain- 
ing ring. 

. Two valves are required: 

(a) One for manifold connec- 
tion. 


(b) One for opening to atmos- 
phere so the cover can be 
put on. Even with this you 
will have trouble getting 
the cover on and tighten- 
ing it, for the CO, gas 
forms so quickly. 

7. A fabricated head can be sub- 
stituted for the swedged head. 

8. This tank will hold about 150 
Ib of dry ice. 





TEMPERATURE DETECTOR 
WIRING CIRCUITS 


(Continued from page 67) 


ing is seen to be in a delta circuit, 
and, for analysis, this can be re- 
placed by an equivalent Y. One. leg 
of the star is in the detector arm of 
the bridge and one is in the fixed 
arm. The third leg is in the lead 
from the d-c voltage source and has 
little effect on the readings. The 
equivalent Y’s for the various detec- 
tors are quite different; depending 
on the physical distance from the 
terminal board to the detector. Cal- 
culations show that for the No. 16 
wire commonly used, the variations 
from this source will not exceed 4 
C in machines up to 15 ft diameter. 


Caution It is important to note 
that the transfer switch must be a 
type that makes a connection BEFORE 
the previous connection is broken. 
If this is not done, a very large cur- 
rent will flow through the temper- 
ature meter, and it may be dam- 
aged. 

The variations in readings de- 
scribed above can be eliminated by 
using a double pole transfer switch. 
The basic bridge circuit becomes as 
shown in Fig. 6. The transfer switch 
can be used in either “B” or “C” 


leads. However, it is common prac- 
tice to use it in the “C” leads as 
shown. 

With all types of switchboard 
equipment, it is of the utmost im- 
portance that the resistance of the 
“A” and “B” leads to any one detec- 
tor be equal within 0.03 ohms. 

In the equipment made by one 
company, the resistances R* and R’ 
are generally equal. In that case, 
resistance of leads “A” and “B” 
causes a small error which increases 
as the operating temperature goes 
further from the balance temper- 
ature. This error will not be serious 
except in cases where runs of 100 ft 
or more of No. 14 wire are involved. 

In another manufacturer’s equip- 
ment, resistances R: and R: are gen- 
erally not equal, and lead resistance 
causes appreciable error at all tem- 
peratures. Each indicator is calib- 
rated for a particular value of lead 
resistance, which must be specified 
when the indicator is ordered. The 
resistance of each “A” or “B” lead, 
measured from the terminals of the 
indicator to the actual detector coil 
in the machine, must equal this 
calibration value within 0.1 ohm to 
obtain readings correct within +1 C. 

As mentioned previously, the ac- 
curacy of the equipment using the 
three-pole transfer switch is not 


affected by lead resistance, provided 
the “A” and “B” resistances to any 
detector are equal. . 


Figure 7 shows the lead resistance 
for various sizes and lengths of leads 
from the terminal board on the ma- 
chine to the switchboard. The figure 
of 0.03 ohms at zero distance is the 
resistance of the leads from the ter- 
minal board to a detector on an 
average small turbo generator. 

Since there is generally one pole 
of the transfer switch in the “A” 
lead and none in the “B” lead, it is 
obvious that contact resistance will 
affect the readings. A resistance of 
0.1 ohm will cause an error of 2.6 C. 


The accuracy of the indicators 
operating on the differential coil 
principle is not affected by changes 
in supply voltage of 10 per cent 
above or below normal. 

In the other types equipment, a 
change in supply voltage introduces 
an error which may be calculated 
as follows: 


as E: 
T=B— > (B-T)) 


Where T= actual temperature 
B=balance point temper- 
ature, usually 100 deg C 
E = normal supply voltage 
E.= actual supply voltage 
T:= observed reading 
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Why Don’t We Do Something About 


Atomic Power Development? 


Over three pe have 
i yet little 


and Nagasa 


h 


assed since the dropping of the atomic bombs on Hiroshima 
as been done by the power industry toward the development 


of atomic power plants. This article considers some of the problems involved in such 
development and urges greater interest and participation on the part of those who 
now guide the course of the power industry. 


By ANDREW W. KRAMER, Editor, Power Generation 


ENGINEERS, ‘as a class, are not 

blessed with a superabundance 
of imagination. There are exceptions 
of course, but ask the average engi- 
neer whether a certain course of 
action or a certain scheme is feasible 
and he will immediately get out his 
slide rule and begin to establish a 
number of safe assumptions. If he 
does give you an answer it will be 
on the safe side with plenty of mar- 
gin for uncertainties. The engineer, 
in other words, plays a safe bet, 
necessarily so, because that is the 
only way he can keep his job; he is 
not paid to take chances. 

However desirable this conserva- 
tive quality may be in dealing with 
everyday eengineering problems it 
has its shortcomings in the projec- 
tion and development of new scien- 
tific discoveries. History is replete 
with the mistaken predictions of 
those who knew it couldn’t be done. 
It takes a more daring, a more fanci- 
ful type of mind than the slide rule 
thinking of the engineer to see be- 
yond the immediate engineering ob- 
stacles which inevitably stand in the 
way of any new development. The 
really great engineers, indeed, are 
those who possess imagination as 
well as engineering skill. 


The development of the atomic 
bomb took imagination—the imagi- 
nation of men like Fermi, Einstein, 
Lawrence, Conant and Hutchins. 
Hahn and Strassman had demon- 
strated the phenomenon of nuclear 
fission in 1938 but no scientist in the 
world at that time had any evidence 
that this nuclear fission could be 
made to sustain a chain reaction. 
Yet in March, 1939, Enrico Fermi 
approached the United States Navy 
Department and pointed out the pos- 
sibilities of uranium both as a source 
of power and as a source of explo- 
sive reactions. This took both imagi- 
nation and courage—courage of one’s 
convictions. 

We all know what happened _.as a 
result of Fermi’s initiative; how, af- 
ter five years of unremitting effort 
and the expenditure of two billions 
of dollars, we produced the atomic 
bomb but only those very close to 
the project, those concerned with 
overcoming the all but insuperable 
obstacles that arose all along the 
way, know how great a part sheer 
vision and imagination played in at- 
taining final success. 

Engineers, of course, did most of 
the work and they did a magnificent 
job. There is no intention, here, to 


detract, in any way from the great 
engineering accomplishments of the 
thousands of engineers who actually 
designed and constructed the great 
plants at Oak Ridge and at Hanford, 
but over and above all were the 
Lawrences, the Fermis the Conants 
and the Comptons—the men who 
staked their reputations and hun- 
dreds of millions of dollars on ulti- 
mate success. It is to their ever- 
lasting credit not so much that they 
achieved this success but that they 
had the vision and the courage to 
go ahead in face of apparently in- 
surmountable obstacles. 

Over three years have passed 
since the atomic bombs were ex- 
ploded over Hiroshima and Naga- 
saki; exactly six years have passed 
since the first nuclear reactor went 
into operation at the University of 
Chicago and while there has been 
great discussion regarding the use 
of atomic energy as a weapon in war, 
there has been little active interest 
in the development of atomic power. 
True, several utility groups have 


1 The Chicago-Northern Illinois systems are 
supporting the University of Chicago atomic 
research program and the Detroit Edison 
and Consolidated Edison Companies have 
pot than an idle interest in the sub- 
ect. 
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been cooperating in various research 
programs! and at the present time 
power reactors are being constructed 
at several of the AEC laboratories 
but there has been no large scale 
interest on the part of the utilities 
in the actual development of nuclear 
power plants. With the extremely 
narrow margin between installed 
generating capacity and the steadily 
growing electric load, it would seem 
that the utilities would make a much 
more concerted effort to develop this 
new great source of energy. 

It is understandable, of course, 
that the utilities’ needs are immedi- 
ate and that even under most favor- 
able conditions, large scale atomic 
power development is a decade or 
more away but this is not the reason 
for the lack of interest. Nor is it 
lack of progressive spirit. No one 
who has occasion to visit modern 
utility plants can accuse the utilities 
of not being progressive. Their pro- 
gressive tendencies, however, are 
along conventional lines. 

The chief reason for the utilities’ 
apathy toward atomic power devel- 
opment I feel, lies in the lack of 
imagination on the part of engineer- 
ing executives who direct develop- 
ment in the industry. They seem 
to be much more conscious of the 
obstacles in the way of atomic de- 
velopment than they are of the pos- 
sibilities. 

Has there ever been a more ex- 
citing idea in the field of power gen- 
eration than the possibility of op- 
erating say a 70,000 kw power plant 
on just two ounces of fuel a day? 
That idea alone, it would seem, 
should stimulate interest to the point 
where no obstacle would be serious- 
ly considered. There are many other 
fascinating prospects in atomic pow- 
er, however. The possibility of build- 
ing plants anywhere regardless of 
the proximity of water or fuel re- 
sources, the complete absence of 
smoke, the possibility of designing 
much smaller plants, of putting them 
underground, these to mention only 
a few. Over and above all is the 
matter of unlimited fuel supply. 


How Much Uranium Is There? 


This question about the supply of 
fissionable fuel is one that is most 
frequently asked by engineers. Un- 
fortunately, uranium has for many 
years been regarded as a rare ele- 
ment. In a press interview shortly 
after the atomic bombs were dropped 
on Japan, no less an authority than 
Dr. R. A. Millikan pointed out that 
uranium was a rare material and 
that, that ruled it out as a source 
of atomic energy for power. Actu- 
ally, uranium is not a rare element. 
It is widely scattered throughout 
the earth’s surface but compared to 
other rather common elements it is 
relatively abundant. Before 1941, it 
was known - that there were rich 
commercial deposits of at least 50,- 
000 tons. These, at present are the 


sources of supply for the Hanford 
plants and other piles that have been 
constructed in various places 
throughout the world. While these 
rich deposits will be adequate to 
supply the world’s needs for some 
time to come, there is no valid rea- 
son why the more scattered lean de- 
posits of fissionable material should 
not be used. The commercial value 
of uranium is high enough to war- 
rant reasonably high extraction and 
refining costs. Estimates have been 
made that the earth’s crust contains 
5 trillion (5 x 101") tons or uranium 
and 15 trillion (15 x 10!*) tons of 
thorium. As indicated by Dr. C. 
Rogers McCullough of the Monsanto 
Chemical Company in a recent ad- 
dress before the American Institute 
of Electrical Engineers, if these fig- 
ures are realizable the amount of 
uranium exceeds the estimated coal 
supply of 3.2 trillion (3.2 x 101) 
tons on a weight basis alone. This 
becomes even more impressive when 
it is remembered that each pound of 
fissionable material will produce 34 
billion Btu or 10 million kwh of heat 
which could be converted to 2,860,- 
000 kwh of electricity. Each pound 
of fissionable material in other words 
is equivalent to 1420 tons of coal. 

The possibility of using thorium 
was discussed in an article in these 
pages in the October issue*. This 
showed that it may be possible to 
produce a pound of new fissionable 
material while one pound is fission- 
ing. In this process, thorium 232 is 
converted into uranium 233 which 
like U-235 is fissionable. 

The “breeding” process has not 
yet been perfected but there is rea- 
son to believe that it will be. Even 
without the use of thorium, however, 
it should be evident that the 5 tril- 
lion tons of uranium should last us 
a long time. As explained in a pre- 
vious article? uranium is present in 
the earth’s crust in the amount of 6 
parts per million. In current gold 
mining practice it is profitable to 
recover gold from ores that contain 
2The Importance of Breeding in Nuclear 


Power Development. By Andrew W. Kramer. 
Page 86 
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as little as 0.3 parts per million. Ac- 
tually, therefore, a handful of rock 
or sand or gravel picked up any- 
where on earth contains some 20 
times as much uranium as is needed 
in the case of gold ore to make it 
commercially useful. 


Atomic Energy in Mining and Refining 


No doubt, considerable power will 
be required to operate mining and 
refining equipment in the utilization 
of low-grade uranium ores but that 
should prove no deterrant where a 
fuel with a heat value of some 34 
billion Btu per pound is concerned. 
The atomic power plant indeed 
would lend itself very well to sup- 
plying such mining and refining op- 
erations. Needing no water (assum- 
ing that the gas-turbine type of 
plant was used) and almost infini- 
tismal quantities of fuel and by its 
very nature adapted to operation 
away from congested centers, power 
plants could be erected anywhere. 

So much for the supply of fission- 
able material. Let us now consider 
another problem that is frequently 
advanced as a severe hindrance to 
the development of practicable 
atomic power plants, the disposal of 
fission products. As is well known, 
in the operation of an atomic reac- 
tor, U-235, in the process of fission, 
is converted into a number of ele- 
ments of substantially lower atomic 
weight. These products absorb neu- 
trons and must be removed at in- 
tervals, before they reach concen- 
trations which would reduce the 
efficient operation of the reactor. 
Naturally, these fission products are 
highly radioactive and dangerous. 
Some of them have half-lives of 
several thousand years. 

The periodic removal of these 
%The Significance of the Nuclear Reactor 


in Atomic Development. By Andrew W. 
Kramer. March, 1948. Page 90. 
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radioactive fission products and their 
disposal constitutes a major problem 
in the operation of a reactor. Before 
they can be disposed of, they have 
to be separated from the unused 
fissionable material and this also is 
a difficult operation since it has to 
be carried on entirely by remote 
control, behind suitable barriers. 

The difficulty of the problem, how- 
ever, should cause no discourage- 
ment. The principles involved are 
plain and at Hanford, at least, the 
problem has been solved to a suffi- 
cient extent to make the plant work- 
able and without a single casualty 
in over four years of operation. As 
pointed out in the Smyth report, the 
maintenance problem was simple— 
there could be no maintenance. Once 
the conveying machinery which 
carried the partially fissioned urani- 
um slugs to the chemical treating 
plant had been installed and placed 
in operation, it could not be serviced 
or repaired. It had to be made ab- 
solutely foolproof and reliable. Like 
the one-horse shay each part had to 
be as strong as every other part. 

Secondly, the radioactive wastes 
must all be bottled up in tight con- 
tainers and stored by being buried in 
the ground. 

Rigid as these requirements are, 
surely they present no hopeless 
challenge to power engineers. Mod- 
ern boilers and _ turbogenerators 
operate continuously for a year or 
more at a time and high voltage bus 
structures are quite as deadly as 
radioactivity if proper precautions 
are not observed. We live with these 
things in our daily work and think 
nothing of them but we are fright- 
ened of radioactivity. 

Radioactivity is insidious because 
none of our senses are able to detect 
it even if it is present in lethal 
amounts. But like other problems 
in this field it has its solution. There 
are a number of instruments that 
will detect it even in minute quan- 
tities. With instruments of this kind 
personnel can instantly detect dan- 
gerous conditions or areas and re- 
treat from these areas before harm 
has been done. The effect of radio- 
activity is cumulative and a person 
can be exposed to relatively high 
levels of intensity for short periods 
of time. In the Bikini tests, several 
days after test Baker, I was a mem- 
ber of a group that made a quick 
inspection of the target vessels on a 
small ship equipped with Geiger 
counters. As we approached the old 
Japanese battle cruiser, Nagato, the 
Geiger counters registered 100 
Roentgen. The Roentgen is the unit 
by which radioactivity is measured 
and it is generally accepted that the 
maximum permissible continuous 
human exposure is 0.1 Roentgen. At 


the moment, therefore we were be- 
ing subjected to perhaps a thousand 
times as much radiation as a person 
could safely absorb continually but, 
of course, we did not linger in the 
vicinity long. This instance is cited 
to show that one can be exposed to 
high radioactive intensities for short 
periods with no ill effects. 


Disposal of Radioactive Wastes 

As to the disposal of radioactive 
wastes, frightening as the problem 
may seem, there is a simple solution. 
Bury it in the ground. Fortunately, 
the quantities of material involved, 
even in the operation of a large 
plant, would be small and no great 
amount of ground area is needed. 
There is plenty of ground available 
to bury the material and a compara- 
tively small number of feet of earth 
constitutes adequate shielding. While 
a few of the fission products have 
long half lives, most of them probab- 
ly lose their greatest activity in a 
matter of weeks or months. 











So, while the radioactivity prob- 
lem is difficult, it is far from being 
insurmountable and it has been 
solved to a high degree at the Han- 
ford plant. At Hanford, of course, 
all operations are carried out by re- 
mote control but that aspect should 
not concern those of us who are con- 
cerned with modern power plants. 
There are few things in the world 
today more automatic than a modern 
steam-electric power station. It is 
all but devoid of personnel, indeed, 
a modern high pressure plant could 
not operate efficiently or safely un- 
der manual control. If the boiler 
feed water supply to a high-pres- 
sure boiler operating at full capacity 
were interrupted the boiler would 
run dry in a minute or two in the 
absence of other controls. 

Fortunately the control of a nu- 
clear reactor is simple. It is merely 
necessary to insert or remove suita- 
ble neutron absorbing rods to main- 
tain the operation of the reactor at 
any level within the limits of its de- 
signed capacity. While the details 
of the control used at Hanford are 
not generally known, the fact that 
the Hanford plant works is ample 
proof of the fact that the control 
problem there has been solved. 

As a matter of fact, viewing the 
problem of atomic power develop- 
ment as a whole, despite certain 
basic difficulties, there is no element 
in it that is not capable of solution 
by the application of continued and 
concerted engineering effort. The 
gore’ obstacle curiously enough 

as nothing to do with any of the 
factors here considered. It is the 







low cost of coal. With ample coal 
still available at from 5 to 7 dol- 
lars a ton, there is little incentive, 
from a purely commercial viewpoint 
to develop atomic power plants. 

The commercial viewpoint, how- 
ever, is not of primary importance 
at the present time. Too many dis- 
cussions on atomic power before en- 
gineering groups have considered 
the subject from the standpoint of 
cost. Costs cannot be ignored, of 
course, but it is too soon to argue 
about economics, supplies of fission- 
able material and time scales. A 
recent report of the Atomic Energy 
Commission points out that it will 
be some 20 years, even under fa- 
vorable circumstances, before it 
would be possible to have any con- 
siderable proportion of the world’s 
power supply replaced by nuclear 
sources. If anything, this is an un- 
derstatement. It probably will be 
much longer than 20 years before 
even a small portion of the world’s 
power can be supplied from nuclear 
power plants, but that is no reason 
for us, now, to sit and wait. 

If those responsible for the opera- 
tion of our present power systems 
ever hope to utilize nuclear energy, 
it is time to begin now—to engage 
in extensive experimental work, to 
begin to accumulate factual data 
upon which the atomic power plants 
of the future will be built. 


A Question of Survival 

At a convention of the Controllers 
Institute of America, Chancellor 
Robert M. Hutchins of the Univer- 
sity of Chicago said recently, “Any 
large industrial concern that hopes 
to be in business twenty-five years 
from now should know what this 
new weapon, this new physical 
phenomenon, this new source of en- 
ergy, this new tool, can do to it and 
for it.” While these words were ad- 
dressed to a particular group, Dr. 
Hutchins made it ever so plain that 
they were addressed to any com- 
pany, not merely those which can 
see a direct application of nuclear 
science to their business right now. 

Well, as the Electrical World put 
it in an editorial, if there be any 
merit to Hutchin’s advice then the 
electric power industry is certainly 
one which should act upon it. Judg- 
ing by the volume of 30-year bond 
issues it has been selling, the elec- 
tric power industry expects to be in 
business twenty-five years from now 
and, in view of what we already 
know, it is reasonable to assume 
that no industry will be more af- 
fected by or concerned with atomic 
energy than the power industry. 

The problems are many and diffi- 
cult but the way is clear. The pat- 
tern for the nuclear power plant 
is set; it will be a thermal plant util- 
izing a nuclear reactor as a source 
of heat with either a gas or steam 
turbine as a prime mover. It is as 
simple as that, but it is high time 
that we get started. 
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The Design of An Atomic Reactor 


The following description of the design of an atomic re- 
actor was abstracted from a paper before the American 
Institute of Electrical Engineers at Washington, D. C., on 
October 6, by Dr. C. Rogers McCullough, of Monsanto 
Chemical Company. The figures should be of interest to 
everyone who has thought about the possibility of pro- 
ducing power from nuclear energy. As Dr. McCullough 
points out, his design is based upon the design of a re- 
actor used in MIT Lecture notes used at the Seminar in 
Nuclear Science and Engineering, in 1946. 








ad ATOMICS 











The figures for the constants of 
the reactor that were assumed would 
be arrived at after careful study in 
the case of actual reactor design. 
This study would cover the interre- 
lation of size, shape, amount of 
uranium, volume of voids, coolant 

(Continued on page 136) 





HERE is a promising approach to 
every known problem in the de- 


sign of a nuclear reactor. In order TABLE | 
to illustrate these problems and the ASSUMPTIONS 
approach to their solution a reactor 
design with arbitrary constants is TYPE OF REACTOR: "Thermal" (neutrons at about 0.02 ev.) 
here presented. The amount of mod- MODERATOR: Graphite 
erator and U-235 is taken approxi- 32.0 metric tons = 35.2 short tons = 70,400 lb. 
mately the same as for the reactor Denciiv 1.4 qrams per cm* 
used in the MIT Lecture Notes}. : ty |. g P i 
Since the design given here is not FUEL: Uranium 235 substantially pure. 
the same as the MIT one, the 25 Kg = 55.0 Ib = 106.2 gram atoms = 6.45 x 10” atoms 
—— = a error _ — —" SHAPE: Right cylinder, height equal to diameter. 
o illustrate the important points. ‘ . 
The problem: Design an experi- FUEL CHANNELS: 10cm x 10cm. (3.94 in. x 3.94 in,). 
snandel cauleee senate etith wih be 50%, fuel unit, 50°, gas passage running top to bottom 
a pilot plant for a reactor for a pow- of cylinder. 
er plant producing 10,000 kw of elec- POWER LEVEL: Maximum 35,000 kw of heat 
tricity. 119,000,000 Btu per hour. 


Tables I and II give the important 
data for a reactor to fill the require- 
ments set forth and from these num- 


bers the reactor can be visualized, VOIDS: (Gas passages) 30% of volume. 
— a that this is not SURFACE TO VOLUME RATIO OF FUEL ELEMENTS = 10.0. 
va aaa, peo as selected EFFICIENCY: 28.6%, overall heat to electrical power. 


since this type appears to be well COOLANT: Helium. 
suited for power generation because 
the bulk of the moderator makes 


This is an experimental reactor and is expected to be oper- 
ated at various levels below maximum as required. 





heat removal easier. Thermal reac- 





tors also have a minimum of fission- 
able material. 


Graphite is one of the good mod- TABLE Il 
erators because it is cheap, available, CALCULATED DATA 
has good nuclear properties,? and ‘ " 
excellent high temperature proper- REACTOR SIZE: Radius 166 cm = 65.5 in. 
ties; it also has the precedent of Diameter 332 cm = 131 in. = 10.9 ft. 
having been used: in the Hanford Height 332 cm = 131 in. = 10.9 ft. 
reactors and several others °. GAS PASSAGE AREA: 


Helium was chosen for the coolant a 
because of its excellent heat trans- Total 2.58 x 10%cm* = 0.400 x 
fer properties, its nuclear and chem- 


ical inertness and its relative cheap- GAS PASSAGE VOLUME: 8.58x 


ness. NUMBER OF FUEL CHANNELS: 516 
A gas cooled reactor has been se- Approximately 13 on a radius 

lected as one of the types of reactors FUEL ELEMENTS: 

that might be used. It is the simpler Total Weight: 13.7 x 10° grams. 


one and lends itself to improved 
power generation by the use of the 


gas turbine. In this experimental Consumption of U-235 
installation, however, it would be —operation @ 35,000 kw of heat = 32.2 grams/day. 
expected that a steam boiler and a —operation at 1000 kw of heat — 0.92 grams/day. 
conventional steam turbine and gen- Time to reach 10% depletion at full power = 77.7 days. 
erator would be used. Other coolants , Atoms fissioned to atoms in fuel element at 35,000 kw of heat 
have been considered, including liq- 1 
uid metals and water, each having = 935x108 Pe day. 
its merits. — 

Atoms U-235 fissioned to U-235 atoms present = aay Per day 
qMIT Lecture Notes. Seminar in Nuclear Heat Flux: At 35,000 kw of heat — 39,200 Btu per hr ft? 


Science and Engineering, 1946, Application 
of Elementary Pile Theory in the Design of 


Per Channel 50 cm? == 7.75 in? — 0.0539 ft? 


Total Volume: (solid graphite) 8.58 x 10° cm*® 


104 in? — 27.8 ft? 
10°cm?—0.524x10°%In’—303 ft® 











a Power Pile, pp. 193-204, 
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Winter Hazards of Industrial Workers 
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Studies by Metropolitan Life Insurance Company 
indicate that 40 to 50 per cent of all days lost 
are attributable to colds . . . Cost of colds... 
Susceptability to colds varies with different 


people . . 
quency of colds . 


. Climate has little effect on fre- 
. . Frostbites and Chilblains 


By DR. W. SCHWEISHEIMER 


‘THE COMMON COLD is the most: 


prevalent and the most highly 
infectious of all the communicable 
diseases. Although wage-earners 
often endure colds without staying 
away from work, the common cold 
is nevertheless responsible for more 
lost time in industry than is any 
other single cause of disability. 
According to a study of the Metro- 
politan Life Insurance Company, 
various studies indicate that from 
40 to 50 per cent of all days lost 
from work are attributable to colds 
and their complications. 

It has been conservatively esti- 
mated that the toll of the common 
cold in the United States is at least 
one working day per employee per 
year. If that is so, the Metropolitan 
Life says in their study on the cost 
of the common cold, there will be 
more than 60,000,000 days lost to 
industry a year because of colds. 
At an average daily wage of $7, the 
loss in wages totals more than 
$420,000,000. The cost of drugs and 
medical care must be added. On 
the estimate that every family in the 
United States spends on an average 
of $10 a year for drugs and medical 
care in the treatment of colds, the 
total amount spent for these items 
would be in the neighborhood of 
$400,000,000. Another factor is the 
cost to employers resulting from lost 
production and disrupted routine. 
Though it is not possible to estimate 
this loss in exact figures, it is cer- 
tain that the annual cost of colds 
to employers is very considerable. 

On the basis of the figures men- 
tioned, the Metropolitan Life has 


estimated that the cost of the com- 
mon cold to the American people is 
well over a billion dollars a year. 
Other estimates state that the annual 
cost of all the sniffling and coughing 
produced by colds is as high as two 
billion dollars,—about the amount 
of money which was spent to de- 
velop the atomic bomb. Any disease 
that runs to such astronomical fig- 
ures in cost must be rated high in 
the list of enemies of the public 
health. 


Different Workers are Different 


A machinist is working in a well- 
tempered room in which the door is 
opened occasionally for a short time, 
—and every time he starts sneezing 
or may feel pain in his right ear. 
Another machinist who is working 
next to him, cannot understand why 
that is so. He enjoys nothing better 
than a rush of fresh air from the 
open door or window even on days 
when the weather is chilly. And 
both of them are right! People are 
different. 


Colds are frequently caught by a 
distant part of the body. An indus- 
trial worker cannot avoid working 
near a drafty door—incessantly 
he feels a draft at his right arm. 
The next day, however, he does not 
suffer from an arm ailment, but 
from a sore throat. Another man 


got wet feet while he was. walking 
through a snowstorm to his plant, 
—a cold of the bowels was the result. 

The weather has influence on the 
frequency of colds,—no doubt about 
that, a cold is a -particular health 
hazard of winter weather. Still the 





climate, strange as it sounds, has 
less to do with colds than we usually 
believe. There are just as many 
colds in Southern California as there 
are in cold New England or in 
windy Chicago or in the province of 
Ontario. Getting accustomed to the 
weather may beat the inclination to 
repeated colds: the weather-proof, 
the locomotive engineer in his drafty 
cab isn’t as likely to catch cold as 
the passengers in the stuffy cars 
behind. Infection with cold germs 
plays an important part. Dr. T. B. 
Paul and Dr. H. L. Freese made 
some interesting experiments in sub- 
arctic Spitzbergen. Miners live there 
in steaming, overheated houses 
which they leave to walk to their 
work through bitter cold and ter- 
rific winds. Though the conditions 
seemed just right for the contrac- 
tion of colds, the miners showed no 
sign of illness. But when a steamer 
arrived and a sniffing crew came 
ashore, 84 of the 500 people in 
Spitzbergen got a cold. 

Still when the first signs of a cold 
appear we may be able to check 
its progress by proper methods. Heat 
is essential for prevention and treat- 
ment of cold—whether applied ex- 
ternally in form of a hot bath or 
shower, followed by hot compresses 
around the neck, or use of an elec- 
tric pad,—or whether internally pro- 
moted by hot tea or lemonade, 
mulled wine etc. All kinds of diets 
are recommended to prevent a cold, 
particularly an abundance of vita- 
mins in form of additional tablets. 
No reliable proof has been given 
that addition of vitamins to the nor- 
mal food will prevent colds or infec- 
tions. Keeping the bowels open is 
most important, an occasional laxa- 
tive or enema may prove helpful in 
such cases at the onset of the cold.If 
matters get worse, do not fail to con- 
sult your doctor; it might save you 
unpleasant ‘complications and a lot 
of working days. If fever is present, 
rest in bed is frequently a cure-all. 
Some day we may have a specific 
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treatment for colds. So far such 
treatment has not materialized. 


Frostbites and Chilblains 


Frostbites and chilblains are like 
old wounds: the damage done is felt 
for years afterwards. The circula- 
tion of frozen hands and feet should 
be restored slowly. It is an old rule 
not to expose frozen limbs to a hot 
stove or fire, since severe pain and 
lasting damage may result. 

Two types of men are particularly 
exposed to the hazards of frostbites 
and chilblains. There is the fat and 
somewhat phlegmatic type, with 
rough, dry skin on the back of the 
upper arms and on the legs below 
the knees. There is, on the other 
hand, the thin, highly strung, rather 
nervous type, with a general ten- 
dency to cold and bluish limbs. Rep- 
resentatives of the latter type have 
frequently catarrhs of the respirato- 
ry organs as well 

Cold is the external cause of 
chilblains. Footwear which is too 


tight, is a common cause. The blood 
cannot circulate properly if the foot 
is pressed by a tight shoe. The skin 
of the foot cannot be properly nour- 
ished this way. Tight hose may 
cause the same effects, and so do 
tight gloves on hands and fingers. 
Toes and heels are mostly affected. 
Chilblains usually make their first 
appearance in damp cold weather 
and disappear during the summer 
months. 


Chilblains are red or bluish and 
swollen, of round or oval shape. 
Most unpleasant is the continuous 
itching and burning sensation, it 
drives the patient to distress and 
prevents him from sleeping. These 
sensations are more marked when 
there is a sudden change from a 
cold to a warm atmosphere, e.g. 
when a worker coming from out- 
doors enters an overheated room. 
Sometimes the lesions are fissured 
and cracked and this is commonly 
called “broken chilblains.” 

For prevention of chilblains warm 
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and roomy shoes are essential. Shoes 
which have the proper shape and 
the right size, still may be too small 
for the foot if woolen stockings take 
too much room. Laces should not 
be tied tightly in cold weather. Run- 
ning barefoot in summer on sand 
or grass is an excellent exercise for 
the circulation of the blood. From 
late fall onwards a foot bath of salt 
water, with the chill taken off, may 
be taken every night. The feet then 
should be dried thoroughly with 
care, and rubbed vigorously with a 
rough towel to stimulate the circu- 
lation. 

There are many local applications 
to relieve the unpleasant sensations. 
Broken chilblains need careful treat- 
ment because an infection of the 
whole leg may result from a small 
injury of the foot. 





Old Corliss Retires 


After 47 Years Service 


A CorLiss ENGINE which has faith- 
fully served in the power plant of 
The National Cash Register Co., of 
Dayton, since the turn of the cen- 
tury is about to take its rightful 
place in a special Hall of Fame. 

Old “Number 1561,” as it is affec- 


Undefeated by 47 years of operation this old corliss at the National Cash Register 
power plant is to be retired to provide space for two new 5000 kva turbo-generators 


tionately known in the plant, will 
be on display in its retirement, 
alongside an airplane flown by the 
Wright Brothers, a wooden gear 
grist mill driven by water wheel, a 
Conostoga wagon, a Concord coach, 
a couple of ancient railway loco- 





motives, a covered bridge and a re- 
stored canal lock. 

The special Hall of Fame which 
it will occupy is located in a park 
in Dayton near the National Cash 
Register plant—a gift to the city 
made by Colonel E. A. Deeds, that 
company’s Chairman of the Board. 

Colonel Deeds, in appropriate 
ceremonies held recently, turned the 
shutoff valve that silenced “Old 
1561” for the last time. It was a 
nostalgic occasion for Colonel Deeds, 
because it was he who first turned 
that valve which started the faithful 
engine back in 1901 when she was 
brand, spanking new and considered 
the latest and best of power plant 
equipment. Col. Deeds was then 
Superintendent of the power plant. 

Workmen are now engaged in dis- 
mantling the Cooper Corliss which, 
according to officials of the company, 
has performed its job of furnishing 
power to operate its machinery 
almost continuously for nearly five 
decades. Except for periodic minor 
overhauls and repairs, the engine 
has never let us down, Col. Deeds 
declares. 

The space occupied by “Old 1561” 
will be taken soon by two 5000 kva 
turbo-generators. 

The Corliss engine was built by 
The C. & C. Cooper Co., of Mount 
Vernon, Ohio, which is now The 
Cooper-Bessemer Corp. 


A TELEPHONE in your automobile 
works only when you are close 
enough to receive from a radio sta- 
tion in the system. In time a call 
may cateh you even in the Ozarks. 
So far, however, service is available 
only along three routes: Chicago to 
St. Louis, New York to Albany, and 
—longest and newest—Washington 
to Boston. 
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Finding Size of Filling 
and Equalizing Pipes 





Original Question No. 387 
Submitted by B. E. 


IN THE diagram are two tanks, one 
containing a treating oil and the 
other the wood to be treated. It is 
required by the process that the 
lower tank be filled from the Rue- 
ping tank in ten minutes. B. E. is not 
so much interested in an exact an- 
swer as he is in a_ step-by-step 
accounting of the method used. He 
would also like to know how to cal- 
culate the size of the equalizer line 
under operating conditions. In the 
October issue of Power PLant EN- 
GINEERING I. A. B. gave an answer 





figured in a different way from 
that presented in the two accompa- 
nying answers. (Ed.) 





(Ed. Note: Some answers to ques- 
tions in the Q & A section are of 
such general interest or so well done 
that they warrant publishing as com- 
plete articles. Such is the case with 
these two answers by Mr. Yavitch 
and Mr. Slote.) 

(Note also that Mr. Slote calcu- 
lates the time it takes to empty the 
Rueping tank, whereas Mr. Yavitch 
calculates this and the size of pipe 
required to empty the tank in 10 
min.) 

Answer No. 387 
By L. Slote 


IN DETERMINING the time it takes to 
empty the vessel in B. E.’s question 
the important facts that must be 
known are: the velocity of the fluid, 
the size of the orifice, the quantity 
flowing per unit of time, and the 
volume of the fluid. Armed with the 
above facts the solution to any 
emptying problem of a vessel be- 
comes one of mere routine calcula- 
tions. However, as the case may be, 
the volume of the fluid is a variable, 
and also the height of the fluid is 
a variable. Since the volume and 
the height vary, the mathematical 
approach to this problem becomes 
involved and beyond the scope of 
this article. 

Since the time it takes a fluid to 
flow out of a vessel is dependent 
upon the volume of the fluid divided 

















by the quantity flowing per unit of 
time. (t = Vol/Q). The quantity 
flowing per unit of time is equal to 
the area of the orifice times the 
velocity of the fluid flowing through 
the orifice. This value is theoretical 
and is modified by a constant known 
as the coefficient of discharge (Ca) 
which is always less than unity. The 
effect of this constant is to increase 
the time it takes the fluid to leave 
the vessel. 

The manner in which this partic- 
ular problem was solved was by an 
empirical method. The vessel was 
divided into several segments ac- 
cording to scale as shown in the ac- 
companying drawing. The average 
height of each segment above the 
orifice was measured and recorded. 
Knowing the average height of each 
segment, the velocity of each seg- 
ment flowing through the orifice can 
be easily computed. (v = 1 2gh.) 
Since we now know the velocity of 
each segment and the area of the 
orifice, the quantity flowing per unit 
of time through the orifice can now 
be determined. (Q = Ca x a x v) 
Having computed the volume of each 
segment and the quantity flowing 
per unit of time, we now can find 
out how long it will take each seg- 
ment to leave the vessel. This is 


done by dividing the volume of each 
segment by the quantity of each seg- 
ment flowing per unit of time. The 
figure now obtained is the time it 
takes each segment to leave the ves- 
sel through the orifice. The sum of 
all these individual times gives us 
the total time that it takes to empty 
the vessel. 


From my calculations, the total 
time is 29.1 minutes. Solving the 
problem by the mathematical meth- 
od the time it takes to empty the 
vessel is 29.40 minutes. The larger 
the number of segments we use in 
the empirical method, the nearer our 
answer approaches the mathematical 
solution. 


The following shows the proce- 
dure of the empirical method and 
the results as applied to B. E.’s prob- 
lem of emptying an 8 ft x 100 ft tank 
of water through an 8 inch pipe. 
The answer as shown on the follow- 
ing page is the time it takes to empty 
an 8 ft x 100 ft cylindrical tank of 
water from a height equal to its 
diameter. 

The mathematical answer is de- 
pendent on the following equation: 


ae =Caxax V 2g (h+r) 


g = 32.2 ft per sec” 


See Fig. 1. 


A is equal to the longitudinal 
cross-sectional area. 


The solution of the above equation 
is beyond the scope of this article. 


The following drawing will show 
the set-up of the “Empirical Meth- 
od.” Fig. 2. 


“ ~~ . = 
ment 

“C” = chord 

“h” = height from Datum line to mid- 
section of each segment 

a” = area of orifice 


cross-sectional area of seg- 


“ 


Necessary Formulas 
V = Vv 2gh 
Q=CaxaxV 
om Vol 


Q 
Vol. = AxL 
2 
ay = 4h 





A ft? Vel h 


ft/sec ft 





Ai3.615 2192 75 


717.6 





A6207 204 65 


143.5 





As7.306 188 5.5 


183.5 





Au7.992 17 45 


222 





As7.992 15 3.5 


251 





Ac7.306 12.7 * 25 


271 





A6.207 983 15 


620.7 298 





As3.615 5.68 5 


361.5 300 


XXX 
total 1746.6 sec. 
or 29.1 min. 
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Fig. 2 


As for the equalizer pipe, it is 
of little importance since the smaller 
the equalizer pipe the longer it will 
take the fluid to leave the vessel, 
and vice versa. I would use a 3 inch 
pipe which is ample size. 


Answer No. 387 
By Y. Yavitch 


B. E. wishes to accomplish the 
process of filling in 10 min. 

What are the items that he must 
know in order to solve his problem 
or answer his question? 

Let us approach the question with 
an example from every day life. 

In the case of a person that works 
and if we talk of his pay, there are 
three quantities under consideration: 

1. Time—hours 

2. The rate—cents 

3. Amount (dollars) due 
Arithmetically: 

time 


= amount/rate 
rate = 


amount/time 
amount = rate x time 

Let us assume that the person is 
touchy and we do not want to ask 
him the exact figures ‘of the above 
items; we resort to generalities and 
we solve the problem algebraically. 

We say let t = time 

r rate of pay 
a = amount 
then, t=a/r; r—a/t; a=rxt 

Note that in each case two quan- 
tities must be known, the third can 
be found. Now the person under 
consideration can take any of the 
algebraic equations, depending on 
what particular quantity he is look- 
ing for, and by putting in his own 
numbers get an answer without giv- 
ing the specific personal information. 

In B. E.’s question there are ex- 
actly the same quantities. He, how- 
ever, is dealing with an amount of 
liquid, a certain pipe through which 
the liquid is flowing and the time it 


takes for that quantity to empty. For . 


the moment we will ignore the fact 
that B. E. wishes to empty the tank 
in ten minutes and that the liquid 
is creosote. Both the time and the 
kind are a military secret and B. E. 
refuses to divulge it. It so happens 
that his reluctance to divulge the 
secret is helpful to us in answering 


and showing B. E. “the step-by-step 
method of finding these pipe sizes.” 

The volume of his mysterious 
liquid in Rueping tank we will des- 
ignate by V cu ft. 

The rate of flow through the open- 
ing in the tank by the capital letter 
Q cu ft per min. It does not have to 
be minutes; it can be hours, seconds. 
One thing, we do ask B. E. to be 
careful and consistent. 

The time required by t minutes. 


Then t = V/Q minutes (a) 

V= @xt ath (b) 

Q=| V/t cu ft per min (c) 

The volume, V, is easy to compute. 

Volume, V. equals area, A, of cross- 

section times the length, L, of the 
tank. 


V=0.7854 x 8° x 100=5025 ft’. 


This is the volume of the liquid that 
is required to be emptied. 

We are forced, for the solution of 
the problem, to write the volume in 
the form V = 100 x A, since the 
area is changing while the tank is 
being emptied. The length of the 
tank remains constant, 100 ft. 

We will now attempt to evaluate 
another quantity, Q, the rate of flow. 
To find this quantity B. E. needs the 
article “Flow of a Liquid Through an 
Opening” submitted to Power Plant 
Engineering by the writer. But here 
it is. 

The rate of flow equals the area 
of the cross-section multiplied by 
the speed with which the liquid 
flows. 


OP BW sei ice cies 1 


66.99 


where “a” is the area of the cross 

section of the opening (pipe) in 

square feet. v is the velocity in 

per sec. If an 8-in pipe is used, 
The area, a, is computed 


Tat = 0.7854 ( 267") ose sq ft 


The velocity of the fluid is de- 
pendent on the height of the fluid 
from the opening as is shown in 
Fig. 4. 

The familiar expression for the 
velocity of fluid caused by the 
“height,” h, in feet. 
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v= V 2gh Sete re ee 2. 


In this expression g is acceleration 
due to gravity and is equal to 32.2. 

Thus the velocity with which the 
liquid is flowing out from the tank 
is 8.02 \/ h. Watch this “h.” It will 
give us a headache. 

The quantity, Q, that appears in a, 
b, and c, can be replaced by the ex- 
pression 


Q=8.02 ah .......... 3. 


a is the value of the area of the pipe. 

The value of Q in 3 is theoretically 
correct, if everything would run 
smooth. But there are things that 
alter the numerical value of Q, the 
rate of discharge. It is going to be 
less. To take care of that fact, we 
multiply the theoretical value by a 
coefficient less than unity. The exact 
value of the coefficient must be de- 
termined from a test of the equip- 
ment. But an approximate value can 
be assumed from previous exper- 
iences on similar equipment. In the 
case of B. E. we will accept a value 
of 0.61. 


And the real Q=0.61x8.02 a V/h. .4. 


Assuming that we have an 8 in. 
pipe, the area of the cross section 
is 0.354 sq ft. 


And Q=0.61 x 8.02 x 0.354 /h 
=173 Vh ’ 
Let’s go to the ridiculous. The 
pay check a man brings home is 
less than the rate times the hours 
he works. There are losses, deduc- 
tions, union dues, unemployment in- 
surance, federal taxes, city tax, to 
mention just a few. So that to com- 
pute the amount carried home, one 
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must multiply the computed answer 
by a figure less than unity. 

This sort of thing happens to flow. 
There are causes that make our 
theoretical answer diminish in its 
numerical value. 

We are now ready to find the time 
it takes to empty the Rueping tank. 
We will employ t=—V/Q and sub- 
stitute the known values that we 
have found so far. The volume of 
the tank found above V=100 x A 


Lo, and behold! We have un- 
pleasant news. What is h? And what 
is A? Well, -h is the height of the 
tank. Always? A is the area of the 
tank. Always? All the time? No, 
to solve a problem where certain 
values vary during a given process, 
we must resort to something that we 
practical engineers do not like. That 
something is known as_ higher 
mathematics. If B. E. will take our 
word, we shall give him an answer 
for the time it will take the tank to 
empty through an 8 in. pipe. Or the 
size of the pipe if the time is to be 
10 minutes. 


The value of A/\/h=2 x 15.104= 
30.21. Thus the time required to 
empty the tank through an 8 inch 
pipe equals 


57.8 x 30.21 
a = 29.2 minutes. 


To find the size of the orifice in 
the bottom of the Rueping tank to 
empty it in 10 minutes, we will resort 
again to the expression t—V/Q 
using the value Q in 4. 


Q=—0.61 x 8.02 x 0.7854 d* h=3.84d*h 
where d is the diameter of the orifice 
to be found. Again 

1000 A 


-™ 3.840" * a 


100 30.21 


x a 


3.84 d° 


but t=10 min=600 sec. 


_ 785, 

And d*= 00° 
and d=1.14 x 12=13.7 in. 
B. E. needs a 14 inch pipe. 


Table Il 


A h 
3.70 7.5 
6.20 6.5 
6.30 
8.94 
8.94 
6.30 
6.20 





Vh 
2.74 
2.55 
2.35 
2.12 
1.87 
1.58 
1.23 
0.707 
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In order to find the value of the 
expression A/\/h, we must use a 
somewhat slow process. This is the 
penalty the practical engineer must 
take for disliking calculus. 


Assume the tank to be divided into 
eight compartments by means of 
horizontal diaphragms. See Fig. 4. 
The total cross sectional area of 50.25 
sq ft is thus divided into eight un- 
equal areas; Al, A2, etc. Remember, 
unequal areas. This is the reason 
why expression 5 is left with sym- 
bols without a definite figure or 
answer. 


In Fig. 4, the volume 1 in flowing 
through the orifice has its own 
velocity depending on its height, 7.5 
ft. Similarly volume 2 has its own 
distinct velocity due to the height 
6.5 ft. And so on for volumes 3, 4, 





and 5 etc. Adding up each individual 
A/\/h, we get the total approximate 
value for that expression. The close- 
ness of the approximation will de- 
pend on the number of divisions we 
make. Note that the table gives 27.33 
instead of 30.21 as the value of 
A/y/h. 

The mathematician does not use a 
table for the addition. He “i 
grates,” just as we multiply 6 x 3 
instead of adding 3+3+3+3-+3-+43 to 
get the answer 18. 

If B. E. would choose a rectan- 
gular tank instead of a circular, we 
would have been left with only h. 
But because his tank is circular, we 
also had to carry A for tabulation. 

The equalizing pipe has no bearing 
on the problem. Any decent size 
will do. 3, 4, or 5 inch. Anything 
handy. 


LETTERS aso COMMENTS 


WHAT ARE FACTORS IN 
INCREASING REFRIGERATION 
PLANT CAPACITY WHEN | 
POWER CAN’T BE BOUGHT? 


ProposEeD EXPANSION of a meat 
processing plant calls for much 
added refrigeration capacity and 
power to pull this added capacity. 
First, purchased power cannot be 
considered. Due to the present 
power shortage, the power company 
refuses to take any more industrial 
load—a condition that is to exist, 
they tell us, until 1951. 

The present plant consists of four 
refrigerating rooms;—one meat cool- 
ing room; one meat storage (these 
two rooms serviced by 2 3-ton direct 
expansion freon units); one frozen 
food box (1-ton unit); and one 74- 
ton cold storage box. Freon is the 


refrigerant and a forced-air circula- 
tion system is used. 

Frankly, the whole system is not 
too well put together. There is poor 
construction: for example, the doors 
do not fit satisfactorily. The two 
cooling towers are homemade atmos- 
pheric units that do their job with 
reasonable efficiency. 

All this is powered by two 15-kw, 
18.75-kva, 220-v 3-phase, 60-cycle 
1200-rpm Diesel engine sets. These 
sets are not arranged for parallel 
operation. There is another 15-kw 
generator of the same characteristics 
available but not in use. All these 
units are portable radiation-cooled 
units. 

The proposed expansion is this: 
The meat cooling rooms and cold 
storage rooms are to be expanded 
to require 75 tons of refrigeration. 
This will necessitate a new building 
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outright. It is proposed to use freon 
unit coolers in the various rooms, 
the number to depend on the needs 
of the rooms. It is further proposed 
to use two or three motor-driven 
compressors to handle the entire 
cooling load, and two generators, 
with 100 per cent standby, of suffi- 
cient size to pull the proposed load, 
which will total approximately 100 
hp. Also there is to be a need of 
2000 Ibs of steam an hour at about 10 
psi pressure. 

Here are some questions on which 
I would like very much to have Q. & 
A. readers’ ideas: 

1. Will this forced-air circulation 
system be the cheapest to operate 
over a period of years; or should we 
adopt a brine spray system for the 
cooling room and cold storage room, 
or should we consider a direct-ex- 
pansion unit with ammonia? 

2. In the light .of present-day 
developments, will freon be as suit- 
able as ammonia for the refrigerant? 

3. At what temperature should the 
cooling room be kept? The cold 
storage room? The frozen meat 
room? 

4. With present day development 
what type of wall construction is 
likely to give us high insulating 
quality with reasonable cost? What 
type of ceiling and floor construc- 
tion? 

5. Since we will be forced to gen- 
erate our own power, what type of 
motors will give us the lowest start- 
ing current pull to prevent oversized 
generators? 

6. It seems to me that with this 
much refrigeration load, the load 
factor should be very high. Am I 
right? 

7. Diesel fuel No. 1 costs 149 
cents per gal and No. 3 is 13 cents 
per gal. We can get coal at about 
$6.50 per ton—11,500 Btu per lb.— 
about 10 per cent ash, etc. If we 
used a high-class uniflow engine, do 
you think this could beat a diesel? 

Answers you can give will start 
me thinking along the right lines and 
then I can ask some that would be 
more to the point. Any information 
or comments will be greatly appre- 
ciated. 

Mt. Vernon, III. A. R. E. 


Must Answer Questions 3 and 4 
First, Says Holman 

BECAUSE THE erection of a new re- 
frigeration plant, or the expansion of 
an old one, presents problems the 
solutions of which cannot be deter- 
mined offhand by any set of rules 
or formulae, the questions asked by 
A. R. E. cannot be given specific 
answers. The first ideas relative to 
any new plant can be only general 
in nature. First questions must be 
asked about a hazy concept, which 
changes shape after each answer, 
whether or not the answer is cor- 
rect or suitable. But as will be seen 
below, it is necessary first to answer 
questions 3 and 4. 

Upon a basis of guesses and es- 





timates, the first plans must be 
drawn. If the proposed plant is con- 
nected in any way with an existing 
plant or enterprise, the first outline 
is usually made within available 
space. If a new building or addition 
must be erected, its size and number 
of divisions often depends upon 
available funds. Within physical 
limitations or within economic 
bounds the new plant must be 
erected. 

This is a practical and decisive 
point. The space to be refrigerated 
must first be fixed, both in size, 
shape and number of divisions. A 
large building, per cubic foot of 
space, is much more economical than 
a small one, not only to build, but 
also to refrigerate. Any attempt to 
save money by undue restrictions 
upon building size, or by using 
second class materials in its con- 
struction, is false economy. 

Shape is an important factor. A 
square building has less exposed 
surface for heat absorption than a 
rectangular one. Shape, however, 
should be dictated by working con- 
ditions of the plant. If a kill of 
beeves, for example, must be moved 
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from chill room to storage room to 
cutting room, thence to a sales room, 
the processing procedure may dic- 
tate the shape of building best fitted 
for conveyors. 

Building wall construction should 
be of durable and fireproof mate- 
rials. Brick walls lined inside with 
wood, sealed with water-proof paper 
and then lined with corkboard make 
excellent heat insulating construc- 
tion. Common practice is the use of 
4 in. of corkboard on coolers and 6 
in. on freezers. 

Floors should be of concrete, 
covered with cork of the same thick- 
ness as used on the walls. This cork 
is best covered with tile or concrete 
of 3 in. minimum thickness. 

Ceiling construction varies. If an 
attic space is provided, it is best 
filled with rock wool, or some such 
insulation. Any attic space should 
be ventilated. Hollow tile makes an 
excellent flat roof. This writer does 




















"Look, Bud, what say you shut up with that 'Easy does it’ gag—." 
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not favor the water covered roof, al- 
though roof kept moist by sprinkler 
system reduces the amount of heat 
penetrating the roof on hot days. 
The same thickness of cork as that 
applied to the walls is generally suf- 
ficient for the ceiling also. The 
above answers Question 4. 
Temperatures at which refrigerated 
spaces are to be kept (Question 3) 
depends upon the substances kept 
in them. This, too, must be decided 
upon before any of the refrigeration 
equipment can be properly selected. 
For cutting, the internal temperature 
of pork should be 35 F, or slightly 
lower. A cooling room requires 
much more refrigeration than a stor- 
age, or holding room. Temperature 
in a cooling or freezing room will 
vary much more widely than in a 
storage or holding room, unless 
properly controlled. If large quan- 
tities of warm goods are placed in a 
cooling room within very short 
periods, sufficient evaporator surface 
or circulation must be installed to 
meet this load. Although beef tem- 
pers well at 34 F, warm air from 
frequently opened doors may cause 
it to drip. Also, it cuts better at 30 
F. Lower than this temperature, 


however, ice formation within the 
tissues may cause beef to lose 
its quality. 

From the above, it will be seen 
that Questions 3 and 4 should be 
answered first. The proper type of 
refrigeration system can then 
chosen to fit plant conditions. 

Unless some unusual operations 
interfere with its use, direct expan- 
sion of ammonia is best for all large 
refrigeration installations. Freon has 
many desirable characteristics. Un- 
less the system is kept in A-No. 
1 order, however, trouble will be 
encountered with the compressor 
lubricant, ice may form at the ex- 
pansion valves and the charge may 
be lost from the system at unnoticed 
leaks. 

While all large electric-driven re- 
frigerant compressors should be pro- 
vided with synchronous motors, 
smaller ones, say 7 in. by 7 in. and 
smaller, may be started under load 
with slip-ring induction motors con- 
trolled automatically by solenoid 
and dashpot. Oversize generators 
may be avoided by the use of two 
smaller compressors instead of one 
large one of the same capacity. 
Load factor may be lowered by use 
of refrigeration storage, such as 
brine tanks. If possible, however, 
this should be avoided. 

Since steam at low pressure is 
needed for process work, it seems 
that a steam engine exhausting at 


the pressure needed would be the 
more advisable to install than a 
Diesel. Since the exhaust steam will 
be used, the steam-economy of a 
uniflow or Corliss engine is neither 
necessary nor advisable. For small 
plants, simple machines are least 
troublesome; and more easily re- 
paired, when repairs are needed. 

Decatur, III. Gerorce HoLtman 


NEW TOOL CLEANS AND 
RESTORES DAMAGED THREADS 


By JOHN G. REYNOLDS 


THAT OLD BUGABOO of finding 
damaged threads on bolts and studs 
has been whipped to a “fare-thee- 
well” by a new tool that has already 
had its value tested and proved on 
many jobs in our plant. Known as 
a “thread cleaner”, the tool cleans 
and quickly restores flattened, dis- 
torted or badly rusted right or left- 
hand threads on bolts up to 2-9/16 
in. diameter. Damaged threads of 
any size or pitch on any type of bolt 
can be quickly removed and recon- 
ditioned so that nuts can be removed 
or put on with ease. 

Operation of the tool is simple; 
slip the tool over the bolt, tighten the 
cutting jaws into the threads close 
to the nut and turn until the thread- 
er comes off the bolt. The tool is 
easily set and held to size by a sin- 
gle lock nut on the knurled handle. 





Specific Gravity Chart 
for Air-Water Vapor Mixtures 


By JAMES R. HALL 


By DEFINITION, specific gravity of 
humid air is the ratio of the density 
of humid air to the density of dry air 
at the same temperature and pres- 
sure. This item is constantly used 
in performance calculations of cen- 
trifugal air compressors and blowers, 
and a quick method of finding it is a 
great timesaver for the engineer 
performing this type of calculation. 
’ To relieve the drudgery of numer- 
ous repetitious calculations in find- 
ing this quantity, an expression was 
derived and a plot of it placed adja- 
cent to the usual psychrometric 
chart as shown on page 84 to give a 
chart expressing specific gravity as a 
function of the psychrometer wet 
and dry bulb temperatures only. 

NOMENCLATURE 


= note of dry air, lb per cu 


pw = Density of moist air, lb per 


cu ft 
P = Total pressure, lb per sq ft 


abs 
Molecular weight of dry air 
97 ; 


= Molecular weight of water 


Compressibility factor 
Gas constant, ft lb per °R 
Absolute temperature, °R 
= Mols of dry air 
, = Mols of water vapor 
= Specific humidity of humid 
air, lb water vapor per Ib 
dry air 
G = — gravity of humid air 
e img 1.6077 | 
DERIVATION 
Since in most hygrometric calcu- 
lations the perfect gas law is con- 
sidered valid, it can be shown that 
for dry air 


PM, 
en Cae (1) 
In the case of humid air contain- 
ing na mols of dry air and n, mols 
of water vapor the density is 
_ maMa+n,M,  P_ 
_ i; coe 
Since w = nwMy = 
naMa 
l1+w 
1 + ew 


Therefore G =" 
p 

1+w , C(TP,O) (4) 
1+ ew C(T,P,w) 

Within the usual limits of normal 
atmospheric conditions a close ap- 
proximation for G can be obtained 
by assuming the compressibility fac- 
tor ratio C(T,P,O)/C(T,P,w) equal 
to unity which results in 

l+uw 

mia 1 + 1.6077w (5) 

Equation (5) is plotted adjacent 
to a psychrometric chart with w as 
the ordinate, giving the combined 
and final chart. 

Example: Psychrometer reads wet 
bulb = 64° F, dry bulb — 76° F. 
Follow dotted line arrows and 

read G — 0.9940. 


Pw 


, then 


PM: 
CRT 





Pu = 
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Answer No. 424 


WHY DESIGN B. F. PUMPS 
FOR SAFETY VALVE BLOW? 


Must Meet Maximum Possible Demand, 


Says Parks 


A BOILER, under the conditions 
stated by E.R.C. in his question, 
would be undergoing what is called 
an “accumulation test.” Under such 
conditions, a feed pump has. to be 
able to supply the full amount of 
water required by the boiler. Ac- 
tually, however, the average boiler 
feed pump has to be able to supply 
much more water than is required in 
the accumulation test or under full 
load. 

All boilers must have, by law, two 
means for supplying water to them. 
This of course means two pumps. 
When both pumps are in serviceable 
condition, then in an emrgency, the 
fireman simply puts on another 
pump. But, one pump may be out 
of service or out for general repairs. 
Then, the full capacity of the boiler, 
PLUS any emergency that may arise, 
falls on the one pump. 

The emergency conditions spoken 
of above may be: 

(a) Tube failure: Under this con- 
dition, the pump has to supply the 
full load on the boiler PLUS the 
amount lost by the tube rupture. If 
the pump is not large enough to do 
this and the other pump is not avail- 
able, the boiler is lost, unless the fire 
can be extinguished quickly, as with 
oil or pulverized coal burners. 

(b) Low water: If, for any reason, 
a low water condition arises, the 
regulator is wide open and admits 
water at full valve opening. Under 
this condition, the pump has to be 
able to supply full load PLUS the 
amount required to fill the drum up 
to normal water level. If the pump 
cannot do this, then the water level 
cannot be brought back to normal 
without the services of another 


pump. 

(c) Abnormal Overload: This 
condition occurs when, for example, 
another boiler fails while on the 
line. If a boiler is thrown suddenly 
out of service by the rupture of 
several tubes or complete bursting, 
a sudden, abnormal overload is 
thrown on the other boilers. This 
calls for extra capacity in the feed 
pumps. During the short period, 
when the load is being reduced on 
the plant to compensate for the loss 


of a boiler, an extra demand is made 
on the other boilers for steam. This, 
of course, demands extra water. The 
feed pumps have to be able to supply 
this water and fast. If they cannot, 
then boilers may be burned up. 

Another condition in which the 
extra capacity of the pump is some- 
times required is when the pump is 
not working properly for one reason 
or another; worn parts, broken parts, 
leakage or any other condition that 
may prevent the pump from deliver- 
ing its full rated capacity. In this 
condition, the pump has to keep 
water in the boiler in spite of its 
ailment. This, of course, in modern 
well kept plants, seldom occurs. 
But it might occur at any time in 
any plant. And if a pump is worked 
up to its rated capacity, and some 
mechanical defect occurs, then it 
cannot keep water in the boiler at 
the required load. 

In conclusion, a feed pump must 
be so designed so as to give good 
service under any condition that 
may arise. The individual feed pump 
need not be designed to do all of 
this—BUT—enough pumps must be 
available to do the work. Pumps 
must be easy starting and quickly 
brought in, to be effective. A boiler 
is not always burned un because of 
failure of a feed pump, because fires 
can be (most times) quickly put 
out; but the loss of production or 
service may be far more than the 
cost of installing adequate pumping 
facilities. 

Baltimore, Md. Cuas. W. Parks 


Answer No. 425 


HE WANTS DATA ON CONDENSER 
TUBE AND SHELL EXPANSION 


In view oF the increasing tendency 
to install condensers with tubes ex- 
panded at both ends, said F. L. H. 
in the August issue, operators should 
be much interested in the expansion 
problems resulting from this method. 
The condenser manufacturers are, of 
course, fully cognizant of the prob- 
lem and design their condensers ac- 
cordingly. F. L. H. asked for com- 


» ments, especially on the uniformity 


of movement of the floating tube 
sheet element due to differences in 
inlet and outlet water temperatures. 


Comment by Evans 

PerForATED baffle plates are pro- 
vided in most surface condensers to 
distribute the steam as uniformly as 
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possible among all tubes in the tube 
nest. 

When it becomes necessary to pur- 
chase or install replacement tubes, 
it is of the utmost importance that 
tubes be of the proper length. In 
curved-tube-type condensers, there 
are as many different lengths of 
tubes as there are vertical rows of 
tubes. To provide for expansion, the 
tubes are slightly bowed by locating 
the holes in the tube support plates 
higher than the corresponding holes 
in the tube sheets. This method is 
employed in condensers where both 
tube ends are expanded. 

In straight tube condensers, the 
inlet ends of the tubes are usually 
expanded, and provisions are made 
for expansion of the tubes by allow- 
ing them to slide freely in the outlet 
side tube sheet, with provisions for 
the installation of a combination 
fibre and metallic packing between 
the tubes and tube sheet. 

Kingsville, Md. |Mriton C. Evans 


Editor’s Note:—In addition to the 
above problems of tube, tube sheet 
and shell expansion in condensers, 
another problem, that of tube vibra- 
tion, has recently been of consider- 
able concern to operators of large 
surface condensers, using either 
bowed tubes expanded at both ends 
or straight tubes with one end 
packed. The best information we 
have seen on all these condenser 
operating problems is that contained 
in the reports on Turbines, Con- 
densers and Their Auxiliaries, issued 
by a subcommittee of the Prime 
Movers Committee of the Edison 
Electric Institute. These may be 
purchased by non-members. The 
latest, Publication No. P-8, contains 
statements by operating companies 
on tube vibration and how they 
stopped or minimized it. Previous 
reports give data on various expan- 
sion troubles and their elimination. 

Data on the fundamentals of con- 
denser design and condenser tube 
and shell expansion are given in 
Steam Power Stations (3rd Ed.) by 
Gaffert, Chapter IV and Steam 
Power Plant Auxiliaries (2nd Ed.) 
by Croft, Division 8; in the publica-. 
tions of the condenser manufactur- 
ers; and in the proceedings of the 
ASME. 

Answer No. 417 
WHAT SUPPORTS THE WEIGHT 
OF THE PISTON? 

In THE June 1948 issue of PowER 
GENERATION these questions were 
raised regarding a Harrisburg uni- 
flow horizontal engine— 

(A) What is the correct piston rod 
clearance in its throat bushing? 

(B) What is the correct vertical 
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setting of the rod in its crosshead? 

(C) What keeps the piston from 
riding the bottom of its cylinder in 
such an engine without a tail-rod? 

I am vitally interested in these 
questions, because the better half of 
our battery of steam-driven gen- 
erators is now down for major con- 
tract repairs; this better half consists 
of a Harrisburg 480-hp engine with 
23-in. bore and a long stroke, and 
another Harrisburg 240-hp engine 
with 22-in. bore and a short stroke. 

The rest of our battery of gen- 
erators consists of only one combina- 
tion of two smaller machines of 
ancient vistage, so it appears that all 
our Harrisburg engine problems 
must be solved correctly and soon. 

The firm doing the contract over- 
haul on our two engines will accept 
repair contracts for such Harris- 
burg engines anywhere in the 
U.S.A. 

The contractor has specified a 
total clearance for the center (or 
maximum section) of the main pis- 
ton in its cylinder, using the rule: 
“one thousandth of total clearance 
for each inch of piston diameter.” 

An important aspect of these pis- 
tons is that they are somewhat bar- 
rel shaped, being tapered at both 
ends. 

Now as to E.A.N.’s specific ques- 
tions: 

Answer (A)—The contractor ex- 
pects to give us a total throat clear- 
ance “slightly more than double the 
specified vertical piston clearance.” 
This neck bushing will not become a 
bearing or a guide before consider- 
able wear on the piston or the cyl- 
inder has occurred. 

Answer (B)—The position of the 
rod in the crosshead should be on 
dead center between the vertical 
guides; or raised somewhat to pro- 
vide for future slipper wear. This 
amount of provision for wear should 
not exceed one thousandth of the 
radius of the guides. 

Answer (C)—(1) Nothing—When 
turning the engine with the Arm- 
strong jacking gear nothing keeps 
the piston from riding the bottom of 
its cylinder; inject oil before jack- 

- ing. 

(2) When operating at speed: 
Nothing, except three tendencies, 
prevents the piston from riding. 
Those three are: 

(a) Both ends of the piston are 
concave: the steam pressure tends to 
center the piston. 

(b) The tendency of the rod to 
remain rigid at top speed if given 
the proper chance (or alignment). 

(c) The further tendency of the 
piston to follow the alignment of the 
cylinder and the alignment of the 
guides. Both alignments must be 
identical. 







In conclusion, the writer has never 
heard of a piston ring being made 
to help lift or position a horizontal 
piston. 

The three tendencies under C2 
should combine to keep the effective 
weight and friction of the piston, 
which is riding its cylinder, down to 
such a minimum as to cause only a 
reasonable amount of wear; this 
wear should be measured with in- 
side micrometers at least semi-an- 
nually. 

The Harrisburg Uniflow Engine 
Co. is out of business, with no suc- 
cessor for the manufacture of their 
design of horizontal engines. There 
is plenty of opinion that they might 
have remained in such manufacture 
if they had provided their larger pis- 
tons with suitable weight-carrying 
tailrceds. 

Some of their pistons approach 30 
in. in diameter, weigh a thousand 
pounds and have a distance of more 
than 4 ft of 3% in. rod between the 
assembled piston and_ crosshead, 
while having a stroke of 25 in. 

It was evidently imonossible to 
combine a suitable tailrod with their 
distinctive type of hollow cylinder 
head. 

Maywood, N.J. FrRanK SouTHWORTH 


Answer No. 426 


SHOULD HE REMODEL THIS POWER 
PLANT OR BUILD A NEW ONE? 


As A RESULT OF the present and 
proiected expansion plans of a small 
college, its engineer, V.A.C., wants 
Q &A readers comments on what he 
can do to keep his power plant in 
step with the demands. 

In the August issue, he described 
in detail his power plant, containing 
three old water-tube boilers fired by 
pneumatic spreader stokers and 
three 150-kw steam-engine-driven 
generators, all 220 v d-c. After dis- 
cussing his present and expected 
electric and steam loads, he asked 
if a-c or d-c would be recommended, 
and asked what would be the most 
economical modern equipment for 
serving the increasing load? 

We naturally recommended a con- 
sulting engineer, who would earn 
his fee out of the savings he could 
make in working out this problem. 
The following comments agree and 
give additional data to guide V.A.C. 
One raises some very pertinent 
questions about the load figures 
given in August. But there is no 
question that much more informa- 
tion would be needed for effective 
help. 


Factors in Steam and Electric Costs, 
and much more, discussed by Darnell 


WE concur in the statement in the 
editor’s footnote, that this is a prob- 
lem for a consulting engineer. Ob- 
viously the consultant will need to 
visit the plant site and obtain many 
answers not given by V.A.C. 

Disregarding for the moment the 
question of whether a-c or d-c gen- 





eration should be installed, the first 
question that comes to mind is: Why 
is the faculty being denied “many 
electrical conveniences that are very 
helpful in their work” if the present 
generator capacity is 450 kw whereas 
the average demand is only 193 kw? 
Furthermore, there appears to be 
discrepancy in the statement that 
the high point in the demand was 
800 amp per hr and the “average” 
demand is 193 kw. If the voltage is 
220, then 800 amp will give a peak 
demand of only 176 kw. 

If the new buildings will add a 
load of 290 kw per hr in excess of 
the capacity of the present genera- 


. tors, it may be more economical to 


buy the additional power for the 
new buildings or junk all the old 
equipment and buy all the power 
needed. This, of course, presents the 
problem of whether the local power 
company can supply all or part of 
the power needed. Unexpected 
growth of many communities has 
placed unprecedented demands on 
power companies and many are un- 
able to take on extra loads. Also, 
even if the power company can ab- 
sorb the load, since it would supply 
only a-c, all the present motor- 
driven appliances in the college 
would have to be scrapped. How- 
ever, it might be cheaper to do this 
rather than continue to use d-c. 
Finally, V.A.C. has not told .us his 
average cost for generating power. 

There is a further discrepancy to 
be found in the steam demand 
figures. Adding 18,800 to 28,300 lb, 
we obtain 47,100 lb as the present 
load. Considering the V.A.C. says 
they have two old 200-hp and one 
150-hp boilers, which probably can- 
not exceed 200 per cent rating if 
operated continually, there is a large 
question as to how these boilers can 
meet his load. With 550 boiler hp at 
rated capacity and assuming 30 Ib 
per hp, we obtain 16,500 lb at rated 
capacity. Dividing 47,100 lb by the 
latter figure we obtain 287 per cent 
for the per cent of rated capacity at 
which these boilers must operate to 
produce’ the maximum steam load. 
It seems doubtful that they are 
capable of such operation. 

V.A.C. has not told us the water 
rate of the three engines, so we don’t 
know their steam load, nor whether 
it is included in the present value 
of 18,800 lb given as “Diversified 
Demand.” 

Even if the local power company 
can take all of the electrical load, 
the total estimated future heating 
load of 43,100 lb per hr will require 
the present boilers to operate at ap- 
proximately 290 per cent rafting con- 
tinuously. This means that probably 
the old boilers should be scrapped 
and two or three larger boilers in- 
stalled. This question, however, de- 
pends in part on present steam cost, 
concerning which V.A.C. has not 
given us any information. Steam and 
electric costs are only a small part 
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of the many items to be studied 
before we can decide whether to 
remodel the present power plant, 
build a new one, or buy power and 
furnish steam only for heating. 
The subject of heating with steam 
is alone a complicated problem, par- 
ticularly where many buildings are 
involved. What is the most eco- 
nomical pressure at the boilers? 
What type of appliances, direct ra- 
diation, speed heaters, unit venti- 
lators, or finned surface in air ducts? 
These and many other questions 
must be asked and answers obtained 
before the problem which V.A.C. 
presents can be solved. 
Dallas, Texas J. R. DARNELL 


Gray Cites Cases of Plant Expanion 

I aM IN complete agreement with 
the editor’s note on hiring a consult- 
ing engineer to work out V.A.C.’s 
problems. However, as you asked 
for comments, I would point out 
some instances of power plant ex- 
pansion: 

R. H. Macy Department Store and 

office buildings 

Formerly coal fired. Now fired by 
mechanical No. 6 Petro oil burners 
under a battery of B & W water- 
tube boilers. Original and part of 
present plant—Rice and Sargent 
tandem-compound Corliss engines, 
designed to run condensing or non- 
condensing. Other prime movers— 
Mixed-pressure turbine connected to 
engine exhaust and live steam. Two 
eight-cylinder Diesel engines. All 
these had driven three-wire, d-c. 
250-v generators (D-C was used be- 
cause batteries for electric driven 
autos were charged part of the 24-hr 
day.) A unique feature was the 
economizers hung over the control- 
led feed incinerators so that water 
pumped through them to the boilers 
was maintained within one degree 
of 20 F. - 

Refrigerating equipment for air 
conditioning—Driven by Terry low- 
pressure turbines. Refrigerating 
equipment for ice making—Driven 
by electric motors. 

Another similar plant—Museum of 

Natural History 

Water-tube boilers fired by Coxe 
chain-grate stokers, burning run-of- 
mine and supplying steam to Hamil- 
ton Corliss tandem and single 
engine generator sets, of three- 
wire 250-v d.c. type, and with bal- 
ancer sets. 

My choice in V.A.C.’s case would 
be three-phase a.c., a synchronous 
motor to maintain good power fac- 
tory, small return pumps for con- 
densate in the outermost buildings 
driven by synchronous motors, pow- 
er generation by uniflow engines 
(or installation of uniflow cylinders 
on existing equipment); Diesel en- 
gine or engines for night or stand- 
by service; good steam generators 
of water-wall or bent-tube type 
fired by the handiest, most economi- 
cal fuel. 


New York Epwarp W. Gray 


December, 1948—POWER GENERATION—Chicago, 


Answer No. 432 


HOW CALCULATE CENTRIFUGAL 
REFRIGERATING COMPRESSOR 
TONNAGE? 


In THE November issue, J. T. gave 
all the data on his centrifugal refrig- 
erating compressor, including the 
water inlet and outlet temperatures, 
and asked how to calculate the ton- 
nage. Here’s the way to do it. 

Calculation of Tonnage 

The exact answer to the question 
of how to calculate centrifugal re- 
frigerating compressor tonnage is 
this: Since we know that a removal 
of 200 Btu per minute is equivalent 
to 1 ton of refrigeration (by defini- 
tion), then if we knew the total Btu 
removed or transferred, we could 
find the tonnage. But the cooling 
water temperatures are given, so we 
can figure the Btu removed in the 
cooling water. Hence: Tons of Re- 
frigeration = (Rise X gpm X 8.33) 
—- 200 where gpm is actual gallons 
per minute of water flowing. Rise is 
actual temperature difference be- 
tween inlet and outlet water (in 
degrees F) on the water cooler. 
Example: 

Assuming 670 gpm of water flowing 

Rise = 48 — 40=—8F 

Tons = x 670 x 8.33) + 200 

= 223 

The unit described is one of the 
old style units using methylene- 
chloride or carrene No. 1, as a re- 
frigerant. These units have not been 
on the market since 1934. 

Syracuse, N.Y. C. T. SHIELDS 


Answer No. 433 


DO COAL-FREEZING PREVENTIVES 
CORRODE COAL-HANDLING 
AND BURNING EQUIPMENT? 


THIS QUESTION, asked in the No- 
vember issue by F.M.R., is particu- 
larly timely because of the approach 
of winter when many plants will be 
having trouble with frozen coal cars. 
Problems of coal buying and coal 
quality were reviewed by Julian E. 
Tobey in the August issue; and a 
discussion of freezeproofing treat- 
ments for coal and of the various 
thermal and mechanical methods of 
handling frozen coal was presented 
in the September issue. 

Because many companies are buy- 
ing coal that has been treated by the 
coal suppliers with various chemi- 
cals to prevent freezing during 
transit, power engineers often won- 
der whether or not these chemicals 
have any serious corrosive effects on 
the equipment that handles the coal 
in their power plants. We receive 
many inquiries about this, of which 
F.M.R.’s is typical. 

One engineer with wide experi- 
ence in treating coal at the mine 
and handling it during transit and 
into the plant, comments as follows: 

“I personally know of no serious 
corrosive effect of a practical nature 
resulting from the proper use of 
calcium chloride in cases where the 
producer of coal has either thermal- 
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ly or mechanically dewatered the 
coal preliminary to loading. 

“Where the washed coal has not 
been adequately dried before load- 
ing and, to prevent the coal freezing 
in the cars, complete reliance is 
placed on calcium chloride, corrosion 
trouble would quite likely result. 

“In all cases, I personally would 
recommend refraining from the use 
of rock salt.” 

Julian E. Tobey, now with Ap- 
palachian Coals, Inc. offers the fol- 
lowing comment. 

A short time ago, Bituminous Coal 
Research, Inc. at Battelle Memorial 
Institute, and the University of West 
Virginia, made extended tests on 
the corrosive effects of calcium 
chloride, which is used for freeze- 
proofing, and also in at least one 
system of heavy media separation or 
washing. 

Information Bulletin No. 5 of Bi- 
tuminous Coal Research, Inc., treats 
the matter of corrosion from calcium 
chloride at some length. (Bulletin 
No. 5 is entitled The Dustless Treat- 
ment of Coals with Calcium Chlor- 
ide and Other Materials, by Ralph 
A. Sherman and George W. Land). 
Briefly, the conclusions reached are 
these: 


(1) There is no acid reaction from 
calcium chloride at normal temper- 
atures, although it may happen in 
cases where the solution is subjected 
to heat for long intervals. If condi- 
tions are bad, this can happen in 
domestic stoker screws; but it is 
not likely to happen in commercial 
or industrial equipment. 

(2) Water will react with iron at 
normal temperatures to form iron 
oxide, or rust. The reaction is elec- 
trolytic and complex. Any “salt” or 
other material that will form an 
electrolyte helps this reaction to 
some extent. Thus, calcium chloride 
is corrosive in that it acts as an 
electrolyte, as do a number of other 
substances. Since wet coal will react 
without it, there is a big question as 
to how much corrosion to attribute 
to calcium chloride. In an inside 
bunker where heat from the boilers 
dries the coal, or where the metal is 
swept clean by coal movements, 
there is likely to be very little. 

(3) Rusting and wear will take 
place anyhow; so it becomes a ques- 
tion of which is the worse—the 
chance of some additional corrosion 
at times, or frozen coal? In most 
parts of the north, coal needs to be 
freeze-proofed only about four 
months per year. 

A close study of the economics of 
this problem would probably reveal 
that the elimination of extra labor 
to unload frozen coal would pay for 
any extra corrosion with a comfort- 
able margin to spare. 
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Air Water Vapor Specific Gravity Chart 


(See page 80) 


SPECIFIC GRAVITY 


SPECIFIC HUMIDITY, LB WATER VAPOR 
rER ES 0€ DRY AIR 


316) 


DRY BULB TEMPERATURE, 


a n= 10) Od ed 


As explained on page 80 this chart expresses specific gravity as a function of the psychrometer wet and dry bulb temperatures 
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.. when scientific knowledge is replaced by instinct. 


It’s a good rule to follow for some things, but totally inadequate 


for efficient boiler plant operation. 


Correct water conditioning, for instance, is a matter of 


careful and scientific control. 


W. H. & L. D. BETZ is an organization of engineers and chemists 
specializing in the solution of all industrial water problems. 

Years of experience have made Betz water conditioning service 
scientifically correct . .. complete . . . economical. 

Our staff of engineers will welcome the opportunity of 

discussing your boiler water problems. . . 

W. H. & L. D. BETZ, Gillingham and Worth Sts., Philadelphia 24, Pa. 
In Canada: Betz Laboratories Limited, Montreal 1. 


_BETZ 
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[IN RECENT YEARS improvement 

in the design of electric power 
systems and their component parts, 
such as transformers, circuit break- 
ers, lightning arrestors, etc., have 
reduced power failures from light- 
ning to a small but still annoying 
number. These new developments 
have been made possible by the use 
of surge generators, which enable 
man to produce in the laboratory, 
electrical surges having the same 


voltage and current magnitudes as’ 


those occurring on transmission lines 
as a result of natural lightning. 
Technique in this field has advanced 
to a point that most manufacturers 
of high voltage equipment now 
maintain high voltage and high cur- 


Shunts and Inductors 
for Surge Current Measurement 


rent surge generators, and measur- 
ing equipment in their laboratories 
both for development testing of in- 
sulation design and for routine tests 
on equipment for high voltage net- 
works. 

In order that data thus obtained 
may be used to best advantage in 
the overall design of a power sys- 
tem, surge measurement methods 
must give equivalent results in all 
surge testing laboratories, and should 
provide as accurate a picture as 
possible for the actual surge, how- 
ever, the satisfactory measurement 
of surge current presents peculiar 
difficulties because of the high values 
of impulse currents. Currents up 
to two hundred thousand amperes 





Fig. 1. A 100,000 amp current surge is measured during discharge by means of a coaxial 
tubular shunt (beneath the table) developed at the Bureau of Standards. The current 
magnitude is determined from the characteristics of the voltage drop across the shunt 
as recorded on a high speed cathode ray oscillograph 








attained in a matter of a millionth 
of a second. 

The National Bureau of Standards 
is, therefore, seeking to develop bet- 
ter methods of surge measurements 
and to assist in the standardization 
of surge testing. An important phase 
of the work conducted by John H. 
Park of the Electrical Instrument 
Laboratory has been the develop- 
ment of shunts and mutual induc- 
tors for measuring the magnitude 
and rate of change of surge current. 

High current surges are obtained 
by discharging a bank of capacitors 
previously charged to a high poten™- 
tial through a low impedance path 
consisting of the test specimen and 
the measuring equipment. They are 
usually measured by inserting a low 
resistant shunt in the discharged 
circuit and applying the voltage drop 
across this shunt to a high speed 
cathode ray oscillograph, which 
gives a record of the wave shape 
and magnitude of the voltage drop. 
For this measurement to be capable 
of simple interpretation in terms of 
current, the voltage drop across the 
shunt must be proportional to the 
current through it, and the propor- 
tionality factor must be the same for 
various parts of current surges and 
for all values of current during the 
surge. This requires the shunt to 
have (1) Low residual inductance 
(2) Minimum inductive pickup from 
stray magnetic field (3) Sufficient 
mass to absorb the heat energy de- 
veloped in it during the surge with- 
out a temperature rise that would 
affect its resistance, dimensions, and 
strength (4) Sufficient mechanical 
strength to withstand the deforma- 
tion by forces associated with the 
magnetic field of the large momen- 
tary current (5) Negligible skin 
effects for frequencies up to several 
megacycles per second. 

After a rather complete theoretical 
comparison of the various types of 
shunts that might fulfill these re- 
quirements, it was concluded that a 
shunt consisting of two coaxial tubes 
with the potential measuring circuit 
brought out as a coaxial cable from 
the smaller tube would be the most 
satisfactory for surge current meas- 
urements. Two shunts of this type 
have been constructed and used at 
the Bureau of Standards. One of 
these was the coaxial tubular form 
and the other flat strip type. Both 
of these types of shunts lend them- 
selves well to computations of in- 
ductance and skin effects. The ad- 
vantages of the coaxial tubular 
shunt include a more nearly con- 
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SPECIALISTS IN SCALE AND SLUDGE REMOVAL WITH CHEMICALS 





Dowell engineer checking boiler temperature with a pyrometer during chemical cleaning. 


HE DowWELL service method of removing scale and sludge 
ce heat exchange equipment has become a regular 
part of the maintenance program in many industrial plants. 
Operators have found that giving their cleaning problems 
to experienced Dowell engineers has resulted in the fast, 


convenient restoration of efficiency and lost power. 


The unit to be cleaned is filled with liquid chemical solvents, 
selected for the particular job and designed to clean away 
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Dowell Chemical Cleaning Service 
















scale and sludge even in the hard-to-reach places, wher- 
ever water and steam flow. 


Dowell Chemical Scale Removal Service has a place in 
your plant. Skilled engineers, specially designed pumping 
and control equipment, tested solvents and proved proc- 
esses have stepped up cleanliness standards to new highs. 
Here is a modern answer to power and maintenance engi- 
neers’ demands for rapid, convenient, economical cleaning. 
Ask the office nearest you for a free cost estimate. 


Mt. Pleasant, Mich. 
Hamilton, Ohio 
Charleston 27, W. Va. 
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Fig. 2. The resistance element of the coaxial tubular shunt is a resistance tube connected to a cathode-ray oscillograph by means of a 
coaxial cable. Uniform distribution of the current in the shunt is insured by the coaxial arrangement and by extending the tubular 
current leads several diameters beyond their junctions with the cathode-ray oscillograph (CRO) leads. This particular shunt is designed 
for currents of from 50,000 to 200,000 amp, and smaller shunts are used for currents below 50,000 amp 


stant impedance over a wide fre- 
quency range, minimum inductive 
pickup from current carrying parts 
of the surge generator, and freedom 
in location of ground connections at 
the surge generator. 

The tubular shunt was found to 
have a much lower time constant 
than the flat strip indicating that 
its reactance would be negligible 
over a higher frequency range. The 
skin effect at one megacycle was 
apparently the same for both shunts, 
but the formula used in obtaining 
the skin effects for the strip shunt 
neglected edge effect which is 
known to increase the skin effect 
considerably at higher frequencies. 
It appeared that the tubular shunt, 
since it has no edge effect, would 
have less change in effect of im- 
pedance at high frequencies than the 
strip shunt. The analysis showed 
that a decrease in both inductance 
and skin effect could be obtained by 
going through thinner strips or 
thinner wall tubes, but that this pro- 
cedure could not be carried too far 
because of the heat capacity re- 
quirement of the shunt. In any case, 
an improvement made by this means 
in the strip shunt could probably 
also be made in the tubular shunt. 

Experiments showed that the rate 
of change of current in the discharge 
circuit of the surge generator at the 
Bureau of Standards, may be as 
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great as 5 x 10" amperes per second, 
in which case a very small pickup 
loop in the potential measuring cir- 
cuit might easily have sufficient 
mutual inductance to induce an elec- 
tromotive force of more than 100 
volts in the potential circuit. The 
extreme importance of minimizing 
mutual inductance between the po- 
tential circuit and all carrying cur- 
rent parts is thus apparent. 

The potential circuit of a tubular 
shunt may be considered as an ex- 
tension of the coaxial cable from 
the cathode ray oscillograph, ending 
in a direct short circuit from the 
central conductor to the sheath. 
Because of axial symmetry of this 
arrangement, the mutual inductance 
between the potential circuit and any 
current carrying parts is the lowest 
that can be obtained. 

Another important phase of the 
work done in this field at the Bureau 
of Standards is the use of the mu- 
tual inductor for the measurement 
of high rates of current change. In 
many experiments involving high 
current surges it is desirable to know 
at what rate the current changes 
with time. In the use of a mutual 
inductor for this purpose the pri- 
mary of the mutual inductor is con- 
nected in the heavy current dis- 
charge circuit, and its secondary is 
connected to the oscilloscope. The 
voltage record obtained on _ the 





Details of the mutual inductor developed by the Bureau of Standards for measurement of 
high rates of current change 






oscilloscope is then a function of the 
rate at which the current is chang- 
ing and of the known mutual in- 
ductance of the inductor. To be 
suitable for this purpose a mutual 
inductor must have a low mutual in- 
ductance, (about 0.05 microhenry) 
computable from its dimensions and 
its effective inductance should be 
constant for frequencies up to 50 
megacycles per second or higher. 

Since no previously known design 
of mutual inductors would fulfill 
these requirements, a coaxial tubu- 
lar mutual inductor was designed at 
the Bureau and a 0.05 microhenry 
inductor of this design was con- 
structed. Essentially it consists of 
two coaxial tubes of conducting ma- 
terial connected by a radial con- 
duction ring. The inner tube con- 
stitutes the primary of the mutual 
inductor, and the secondary consists 
of the shorter outer tube, the portion 
of the inner tube within the outer 
tube and the connecting ring as in 
the case of the shunt, the coaxial 
tubular construction tends to mini- 
mize induetive pick-up from any 
magnetic fields that may be present. 
This type of inductor shou!'d also 
prove useful in other applications 
requiring measurements at high fre- 
quencies. 


FREE COLD 


INSULATION OF the refrigerator will 
keep cold out of the enclosed space 
as well as in. Refrigerator cars 
bound East from California have 
been shutting out possible sources of 
coolness on the mountain routes. 
Experiments have shown that the 
free cold may be used to advantage, 
so regulations have been relaxed to 
permit this saving. Incidentally, iced 
refrigerator. cars may sometime be 
obsolete as a dodo. Research with a 
car supplied with compressed am- 
monia at intervals, for cooling like 
that in the gas refrigerator, has been 
successful; if applied to all cars this 
method would reduce the number of 
stops markedly, speed up the fruit 
trains. Science and Appliance—OSU 
Research Foundation. 
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WICKES TYPE-A water tube 





Ready power for the 
PETROLEUM INDUSTRY with 








boiler 


Designed for efficient steam generation, Wickes Type-A water tube boilers 
are now in use in the nation’s leading oil refineries. Three proved advantages 
make this Wickes unit the most efficient of its type: 1) —It has twice the 
black surface of the average boiler; 2) — Combustion gases travel through 
staggered rows of tubes, assuring high operating efficiency under varying 
load conditions; 3)— Two simple U-tubes with no excessive resistance, 
insure positive water circulation necessary to high heat absorption. ° Wickes 


Type-A Water Tube Boilers are made in capacities to 200,000 Ibs. steam 


per hour, with pressures up to 850 Ibs. psi. Drums welded to A.S.M.E. 


standards. Write for descriptive catalogue. 


THE WICKES BOILER CO. 


DIVISION OF THE WICKES CORPORATION e SAGINAW, MICHIGAN 


SALES OFFICES: Atlanta * Boston * Charlotte, N. C. * Chicago * Cincinnati * Denver * Detroit * Houston 
Indianapolis * Kansas City * Los Angeles * Milwaukee * New York City * Pittsburgh * San Francisco 
San Jose * Seattle * St. Lovis * Tulsa * Saginaw * Mexico City * Buenos Aires. 
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NOMENCLATURE OF HEADS NOT SHOWN ON DIAGRAM 












hfs = friction head loss in suction line *h; entrance loss at A 
hfd = friction head loss in discharge line 


h¢ = total friction head loss from A to B 





*he = exit loss at B 






Pyp = vapor pressure of liquid 
at pumping temperature 






All heads and pressures must be expressed in feet of liquid with proper algebraic 





signs, Pressures Ps, Pd and Pyp can be either in gage or absolute values but, in 






SUCTION HEAD hs = § — hfs —hj 4 Ps 
DISCHARGE HEAD 4g =D + hfd +he + Py 
TOTAL HEAD H =hg —h, 
Her 4 hg 4 hj 4 he 4 (Py — Ps) 
NPSH = S— hfs 













— hj + Ps — Pup 


(To convert pressures in psi to feet of liquid, multiply by 2.31 and divide by spe- 
cific gravity of the liquid at pumping temperature.) 


r 
| — 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| any case, must all be measured above the same datum. | 
| *Some engineers include these losses in "fs and Md. | 
| | 
| | 
| | 
| | 
| 
| | 
| | 
| | 
| | 
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Pointers on Pumps 


De HOW IS “HEAD CALCULATED? 


The total head of a centrifugal pump is the 
energy it imparts to the liquid, and is deter- 
mined by finding the difference between dis- 
charge head and suction head. Thus, as a 
suction lift is a negative suction head, the 
total head is the sum of the discharge head 
and the suction lift. 


If the discharge head and the suction head 
are not determined independently, the total 
head can be calculated by determining the 
algebraic sum of (1) the static head from 
supply level to discharge level, (2) all fric- 
tion losses for the capacity considered, (3) 
entrance and exit losses and, (4) terminal 
pressure minus suction supply pressure. For 
complex systems involving both vacuums 
and pressures it is often easier to convert 
these factors into absolute pressure values, 
expressed in feet of the liquid handled. 

When measured by gages at the pump’s 
suction and discharge opening, the total 
head is the discharge head minus the suction 
head. Discharge head is the sum of the dis- 
charge gage reading, corrected to the pump 
center line, and the velocity head at the point 
of the gage’s attachment. Suction head is 
found by applying the same formula to the 
suction gage reading. Since it is easy to get 
the plus and minus signs of the various ele- 
ments reversed, and because of the many pre- 
cautions necessary in taking gage readings, 
it is advisable to follow the instructions in 
the Test Code of the Hydraulic Institute. 

The diagram shows the heads involved in 
calculating suction head, discharge -head, 
total head and NPSH. (The term ‘‘NPSH"’ 
was discussed in a previous advertisement in 
this series. Reprints are available on request.) 


Worthington’s Complete Line 


of centrifugal pumps includes all pressures 
and capacities. For expert advice on any 
pumping problem —and further details 
proving there's more worth in Worthington — 
contact our nearest District Office. Or write 
to Worthington Pump and Machinery Fi 
Corporation, Centrifugal Pump Division, \@M 

Harrison, New Jersey. Y 

C8-10 
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| simplifies the problem of burning 
! 


The Ljungstrom Air Preheater 


| such fuel as.oil, low-grade coal, 
| bagasse or paper-mill refuse. 

| While plans for steam generation 

fo) F-Tahe-me-1a-Mne Tale (-1amore)al-iiel-1¢-hdlelam 
investigate the possibilities of the 
Ljungstrom. The specialized 
experience of Air Preheater 
engineers is at your disposal, to aid 
in effecting the most economic heat 
recovery from flue gases 


EXECUTIVE OFFICES: 60 East 42nd 
New York 17, N. Y. © PLANT: We 
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For Better Combustion Practice Use 







INTERCHANGEABLE 
ATOMIZERS 








Enco Wide Range Mechanical Atomizer 








Enco Air or Steam Atomizer 









Interchangeable Enco Fuel Oil Atomizers are 

improving combustion practice in more and 

more progressive boiler rooms. Designed for 

exceptionally wide capacity ranges with all 

grades of liquid fuels, they eliminate burner tip 

changes, through the entire load range. 

1. Wide Range Mechanical Atomizers —With 
a capacity range of 10 to 1—controlled 
manually at atomizer or automatically from- 
remote station—constant high oil pressure 
at atomizer insures efficient atomization 
over entire load range without recircula- 
ting or returning oil. 
2. Steam or Air Atomizers—Capacity range 

of 10 to 1—controlled by manual or auto- 
matic pressure regulation. 

Both atomizers are designed to fit the Enco 

Interchangeable Atomizer Support. Enco 

Straight Mechanical Atomizers are also avail- 

able. 

Enco Fuel Oil Atomizers are built to give most 

economical, efficient service for any type pul- 

verized coal, gas or oil-burning air register as 


Enco Interchangeable Atomizer Support 






well as for. stoker-fired and industrial type fur- 
naces. They can also be used independently for 
special applications. 

The Engineer Company maintains a research 
and planning staff to help you improve your 
combustion practice. Literature completely de- 
scribing any Enco product will be sent on 
request. 
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EC-473 








E.nciverrs design and supervise every step in 
the manufacture of WeldELLS and Taylor Forge 
Flanges to meet the most exacting requirements of 


the most exacting customer. 


Taylor Forge engineers have spent a good many 


years meeting special needs for unusual piping 





installations around the world and in every basic 
industrial field. 


This is an important reason why engineers in 
thousands of companies turn to Taylor Forge when 


their problems are tough. 


It is an important reason for you to turn to Taylor 


Forge for the finest welding fittings and flanges. 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS General Offices & Works: Chicago 90, Ill. (P.O. Box 485) Eastern Plant: Carnegie, Pa. Western Plant: 


Fontana, Calif. © District Offices—New York: 50 Church Street © Philadelphia: Broad Street Station Bldg. ¢@ 


Pittsburgh: First National 
Bank Bldg. © Chicago District Sales: 208 S. LaSalle Street "ace aieneriaak hee 


Houston: City National Bank Bldg. ¢@ Los Angeles: Subway Terminal Bldg. 
se . bs ae ee 
Send me “Corrosion Service Piping” 


¥ 




















December, 1948—POWER GENERATION—Chicago, 










1 


“Backing up’ MICROMAX GO, Recording Equipment 


Ke M 
EBONIZED 
ASBESTOS 


Electrical Mounting Material 






























(Photograph courtesy of Leeds & Northrup Co.) 
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The Micromax CO, Equipment for flue gas 
analysis manufactured by Leeds & Northrup 
Company ... is a precision industrial unit 
that accurately detects and records per cent 


"coca vd S&S 





carbon dioxide... enabling combustion 
efficiency to be held at a high level. For 
added safety and efficiency the components 
of the CQ, analysis cell are mounted on 


K&M Ebonized Asbestos. 





More and more engineers are specifying 
K&M Ebonized Asbestos dielectric mount- 
ing material ...and here are six reasonswhy: 


-_—_- - -— & 


Unusually strong—both dielectrically 
and mechanically. 

Highly resistant to shock, vibration, 
temperature changes. 





Uniform density throughout. 


Easy to machine, cut, drill and handle. 


Versatile in use—supplied in various 
pp 
thicknesses up to 4”. 


006000060 


Neat, efficient appearance in fin- 
ished units. 





Ebonized Asbestos is a tough, dense sheet of moulded asbestos fibers, 


Portland cement and an insulating compound. It meets the technical 
Nature 


made Asbestos. 


Keasbey & Mattison 
tables, bench boards. Write us for more details. has made it serve mankind 
since 1873 


requirements of Underwriters’ Laboratories... and will satisfy your 
requirements in switchboards, bus bar runs, compartment linings, testing 





KEASBEY & MATTISON 
COMPANY - AMBLER - PENNSYLVANIA 


IN CANADA—ATLAS ASBESTOS CO., LTD., MONTREAL, TORONTO, 
WINNIPEG AND VANCOUVER 
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Metallurgical Research con- 
ducted continually by rec- 
ognized specialists who 
have made major contri- 
butions in this field. 





Unique Technical Backing of 
an extensive organization 
with an international rep- 
utation in both process and 
fabrication engineering. 





Complete Facilities for che 
fabrication of steel prod- 
ucts from simple forgings 
to the most intricate 120 
foot towers. 





tua Control embracing 
the constant application of 
the most advanced inspec- 
tion methods, both visual 
and non-destructive. 





On-time Denvery made pos- 
sible by a flexible plan- 
ning group authorized to 


re-route work to meet 


promised dates. 









300,000 KW of new electrical power ca- 
pacity depend on this and companion pieces 
of piping—destined to connect the throttles 
and steam chests of three new turbines in a 
large metropolitan powerhouse. They are 
made of 18-8 alloy steel —.718” thick, 654” 
outside diameter, to operate at 1730 psig 
at 1050°E There just can’t be any defects, 
any locked-up stresses, any faulty metal 
formations, or deviations from contour, no 
matter how minor—not in piping as im- 
portant as this. 











Kellogg started preparing for this order 
more than thirty years ago .. . when a tur- 
bine was a textbook subject and 18-8 was 
just out of the laboratory. It was then that 
Kellogg started to amass alloy performance 
data ... started to investigate methods of 

























Top Welding Performance 
assured by specially de- 
signed equipment and 
exclusive employment of 
master operators. 











th 


NEW YORK ° 
TULSA <¢ 
VESSELS ° 


JERSEY -€ITFY -¢ 
HOUSTON °* 
EXCHANGERS ° 





CONDENSERS ° 











December, 





FORONT?O i+ 


HIGH PRESSURE AND HIGH TEMPERATURE POWER PIPING 
PROCESS PIPING * FORGED AND WELDED FITTINGS . .. IN ALL STEELS, ALLOYS OR SPECIAL COMBINATIONS 














Up-to-the-minute . . . because 
30 years are behind it 


( 


welding and heat treatment . . . established 
the nucleus of the present Kellogg Metal- 
lurgical Laboratory and Quality Control 
System. 


The data, the amassed knowledge, the 
fabricating experience of thirty years are 
as apparent in the perfection of these vital 
power connections for industry as they are 
in the pioneering work which Kellogg 
metallurgists are now undertaking in the. 
newer and more dramatic fields of gas tur- 
bine, rocket and ram jet.propulsion devices. 


When you place orders today with Kel- 
logg for critical power piping you know 
that each piece of piping delivered, bearing 
the Kellogg stamp, will have this same thirty 
years of preparation behind it. 


w wntenes ° THE M. W. Kezzoce Company 


A SUBSIDIARY OF PULLMAN INC. 


BUFFALO + LOS ANGELES 


LONDON *¢ PARIS = 
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What has Hector Dick to do with Duke Power? 


Plenty! 


Hector Dick, veteran of 39 years with American 
Blower, is hard at work for Duke Power in the 
picture above. Another new Induced Draft Fan 
ordered by the Duke Power Company is the reason. 


Here, Hector is making doubly sure that the opera- 
tor of this giant shear is meeting every specifica- 
tion. And in the traditional American Blower 
manner, skilled craftsmen—men who have spent 
years in making power plant equipment—will check 
at every stage of the job to be sure that no detail 
is overlooked or left undone. 


Hector Dick’s viewpoint is typical of the attitude 
which is encouraged in all workers at American 


Blower. It is reflected over and over again in every 
step of design and fabrication. This goes a long 
way to insure every customer greater overall 
power plant efficiency and years of dependable 
performance. 


America’s great public utilities, like Duke Power, 
recognize this when they order and_ re-order 
American Blower Mechanical Draft Equipment, 
Fly Ash Precipitators and Gyrol Fluid Drives for 
boiler feed pumps and fan control. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICH. 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 
Division of American Rapiator & Stardard Sanitary corronation 


, 








AMERICAN BLOWER 








HS and Sirocco Fans for ST Fly Ash Precipitators— Type VS Gyrol Fluid 
forced or induced draft especially for power Drive—for adjustable \ 








in all types of power plants burning pulverized speed control of mechan- 
plants. fuel. 


m 


Eg OS 5 OE gO Oe 


ical draft fans. 





PT oP 


AMERICAN STANDARD * AMERICAN BLOWER * CHURCH SEATS * DETROIT LUBRICATOR * KEWANEE BOILER * ROSS HEATER & TONAWANDA IRON 
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INGERSOLL-RAND 
BOILER-FEED 
PUMPS Ingersoll-Rand oiler-Feed Pump 


Installe 00 psi 


Years 
Installation in Service 


ach installation of high-pressure boiler- 

feed: pumps isa specialized job. Factors 

such as plant layout, load factor, feedwater 

treatment, boiler pressure, etc., play an 

important part in the design of the boiler- 

feed pump and the materials used in its 
construction. 

Ingersoll-Rand is eminently equipped to 
produce really high-pressure boiler-feed 
pumps for the most exacting service. I-R 
basic pump designs have been proven on 
many of the outstanding high-pressure in- 
stallations. Unexcelled manufacturing, test- 
ing and metallurgical facilities insure de- 
pendable construction. 

Ingersoll-Rand engineers will be glad to 
discuss with you the application of boiler- 
feed pumps. to any type of plant. Many addit is pressure 

range ¢ uction. 


Or°OZErA 


bate ersoll-Rand 


283-10 
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Mage 
SHOWING 

” DISTRIBUTING 
FERRULE 

IN TUBE 

Patent Pending 


Vogt engineers have taken a familiar refrigeration plant 
“old timer" and developed it into this modern, efficient 
heat exchanger. 


The film type exchanger operates in a vertical position. 
Water introduced in the top chamber is distributed in a 





thin film against the inner tube walls by means of special 
ferrules. The shell side of the exchanger has baffles 
arranged to provide optimum velocities, pressure drops, 
and heat transfer rates. Shutdowns are eliminated because 





tubes can be cleaned while the unit is in operation; thus 
permitting the use of dirty, mud and silt depositing water. 


Vogt Film Type Exchangers now serve as Jacket Water 
Coolers, Sulphuric Acid Coolers, and Sulphur Dioxide Con- 
densers, and can be designed to condense any vapor. 
































They are also applicable for handling liquids other than 
water in film flow. 





HENRY VOGT MACHINE CO., INC. 
LOUISVILLE 10, KENTUCKY 
Branch Offices: New York, Philadelphia, Cleveland, Chicago, St. Louis, Dallas 





Bulletin HE-5 is a pic- 
torial presentation of 
standard and special 
types of Vogt Heat 
Exchangers. Write for 
your copy, 













































































Jacket Water Coolers serving engines of 7,300 H.P. 
Muddy well water used as cooling medium. 
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C4 OLATER ELLE LECT RE 


+ riser were 
~ connected on 
“ground and hoist- 

ed into place. 


To meet operating demands for an adequate 
supply of process steam the engineers of Canada 
Packers, Ltd., Toronto, installed this new over- 
the-top steam line. Made up of 550 lineal feet of 
8 inch pipe, it is designed to carry 80,000 pounds 
of steam per hour at 150 psi, 366°F. 


The line connects to a supply system running 
underground and rises vertically to form a huge 
expansion loop supported on the roof. Desired 
flexibility is obtained by shaping the structure 
to conform with roof contour and changes of 
roof elevation. The vertical pipe tangents absorb 
horizontal movement of the line due to expan- 
sion, while horizontal tangents perform a similar 
function with respect to vertical movement. 


As specified, Ric-wiL pre-fabricated, pre-insulated 
Copperclad Piping was furnished in 21 foot tan- 











FOILCLAD CONSTRUCTION 


1. Pipe as specified 
2. Insulation 


3. Double Coating of High- 
Temperature Asphalt 


4. Asbestos Felt, Tension Wrapped 


Copper or Aluminum Foil; 
Tension Wrapped 





TO IMPROVE STEAM SUPPLY 


gents and elbow units, minimizing field erection 
costs. Ric-wiL sub-assemblies were scientifically 
designed to allow for pipe expansion and con- 
traction, thus adding to the flexural properties 
of the system. 


The Ric-wiL Copperclad Piping employed in this 
installation combines pipe, insulation, high tem- 
perature asphalt and spiral wrappings of asbestos 
felt and copper sheeting into thermally efficient 
units which are corrosion resistant and fully 
protected against the elements. This Ric-wiL 
construction is positive assurance of outstanding 
durability and long life with minimum upkeep 
and maintenance cost. 


See Our Exhibit... Booth 827 
HEATING & VENTILATING EXPO. — CHICAGO — JAN. 24-28 


r 
PENSULATED PIPING. SYSTEMS 
THE Ric-wiL COMPANY LEV. 


pre RESENTATIVES IN PRINCIPAL ciT| €s 
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PEXIORIZED 


New boilers APEXIORized during 
the past year alone are serving 
these industries: 


CHEMICALS MACHINERY 
FOODS PUBLISHING 
PETROLEUM UTILITIES 
BREWERIES GOVERNMENT 
TEXTILES INSTITUTIONS 
PAPER MINING 


Pick any industry where steam is generated for power or process 
and you’ve named a representative group of APEXIOR users — 
engineers who have proved the worth, in boilers large and small, 
of internal protective surfacing. 


They know that even the strongest steel is powerless to resist 
moisture penetration — that water at its finest retains the 
capacity to impair — can never improve — bare steel. And so 
they separate the two, sealing boiler metal beneath a tissue-thin 
barrier of APEXIOR NUMBER 1. 


Meeting steam and water is a surface that neither can dissolve 
— smooth, to deny a foothold to deposits — inert, so that it 
forms only a readily broken mechanical bond with any that 
adhere. The result, for the legion of APEXIOR users —— 


maximum boiler availability — security against corrosion 
improved circulation, through friction-free tubes 

constant high heat-transfer efficiency 

easier, less frequent cleaning — lower maintenance cost 
Speedier, positive inspection 

less outage time — longer on-the-line service 


Write us for more facts about: 


pDAMPNEY maintenance 


for metal 
THE DAMPNEY COMPANY of AMERICA + Hyde Park, Boston 36, Mass. 
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COMING 
EVENTS 


SESA—The Annual Meeting of the So- 
ciety for Experimental Stress Analysis will 
be held in the Hotel Commodore, New 
York, December 2-4. 


AIEE—Conference on Electric Welding to 
be held in Detroit, December 6-8. 


DEMA—Engineers of the member com- 
panies of the Diesel Engine Manufacturers 
Association will hold a two-day meeting at 
the Union League Club, Chicago, on De- 
cember 7 and 8. 


ASHVE—The Ninth International Heat- 
ing and Ventilating Exposition will be held 
in the International Amphitheater, Chi- 
cago, January 24-28. 


ASTM—tThe Spring Meeting and ASTM 
Committee Week, to be held at the Edge- 
water Beach Hotel, Chicago, February 28 
to March 4. 


WMCE—The Sixth Western Metal Con- 
gress and Western Metal Exposition will be 
held at the Shrine Auditorium, Los Angeles, 
April 11-15. 


NDHA—The 40th Annual Meeting of the 
National District Heating Assn. will be 
held at The New Ocean House, Swamp- 
scott, Mass., May 24-27. 


ASTM—The 52nd Annual Meeting of the 
American Society of Testing Materials to 
be held at the Chalfonte-Haddon Hall, At- 
lantic City, June 27 to July 1. 


ASTM—The First National meeting of the 
American Society of Testing Materials to 
be held on the West Coast will be held at 
oa — Hotel, San Francisco, Octo- 

er 10- 


PG & E’S EXPANSION PROGRAM 


A DEVELOPMENT of major impor- 
tance in the Pacific Gas and Electric 
Co. multi-million dollar power ex- 
pansion program was revealed by 
the award to Bechtel Corp., San 
Francisco, of a contract for engi- 
neering and constructing one of the 
largest steam-electric generating 
stations ever built as a unit installa- 
tion. 

The new plant will be located on 
San Joaquin River frontage two 
miles east of Antioch, in central 
California. The total cost is esti- 
mated at $51,500,000. 

When complete the new station 
will furnish 400,000 of the total of 
2,000,000 hp PG&E is adding to its 
electrical system. Engineers of Bech- 
tel Corp. are proceeding with the de- 
tailed design and specifications. 

Field construction will start in 
1949. Estimated completion will be 
in 1951. 

Electrical power will be produced 
at Antioch by three steam turbine- 
driven 100,000 kw generators. The 
station will be equipped to burn 
either gas or oil, and equipment will 
be built and spaced to permit the 
addition of coal burning facilities 
later if needed. 

Bechtel Corp. recently installed 
six 19,000 hp impulse-type water 
wheels, driving three 33,000 kva 
hydro-electric generators at PG&E’s 
Electra Power House on the Moke- 
lumne River, which have added their 
output to the utility’s rapidly grow- 
ing power supply. 
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EACON DAMPERS 


Variations in design of Heacon Dampers 
are made when specific applications make 
them necessary. One of the most unique 
dampets developed for special application 
is the double duty Heacon Damper here 
illustrated. 

This unit was designed to operate in tan- 
dem with two others, for the control of 3,000 
h.p. blowers. It is actually a combination of 
two types: the SVH, seen partially closed 
through the grill, for regulating flow, and 


—_ 
DIRECTION 
OF FLOW-> 








the LH, or leaf type, shown in open position 
on near side. This LH damper acts as a 
check valve to prevent reverse flow. Both 
damper curtains use a common grill and 
provide maximum control for the blowers. 
Heacon Dampers are the answer to many 
flow control problems. Your problem may 
be a unique one that can be easily solved by 
our designs. Why not contact our repre- 
sentatives and let them help you with the 
solution to your control problem. 


GREENWICH, CONNECTICUT 
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FIELD PROJECT 
ENGINEERS 


ATLONTS. . Soe 
by) & Associate 
in Allen 1 Building 


BOSTON 10, MASS. 
FS pee Engineering Co. 
8 Broad Street—Room 610 


BUFFALO, NEW YORK 
Johnston Engineering Co. 
1200 Niagara Street 


CHARLOTTE 2, N. C. 
T. C. Heyward 
1408 Independence Bidg. 
Cc yy gg ee 2, TENN. 


Edgar A. Rog 
Chattanooga” Bank Bldg. 


CHICAGO 6, ILLINOIS 
Cochrane Engineering Corp. 
309 West Jackson Boulevard 


CINCINNATI 2, cone 
— E ——— 
01 Fed vanes Nn Bldg. 


CLEVELAND 15, OHIO 
Kaiser Company 
1836 Euclid Avenue 


DETROIT 2, —- 
Metrol Compa 
5538 Cass Avenue 


ae ty TEXAS 
A. ter ane 
P. O. Box 1095 


KANSAS CITY, MISSOURI 
F. W. Hay & Company 
2734 Cherry Street 


LOS aS gnomes. CALIF. 
tea So. Central Avenue 


a yy 2, MINN. 
vd South noth Street 

MONTREAL 25, CANADA 
Tido st St. C ‘Catherine St., West 


NEW HAVEN 5, CONN. 
Daniel Smerling 
P. O. Box 1169 


NEW Conbans. LA. 
Arthur C. Ha 
1221-23 Carondelet Bldg. 


NEW YORK 7, Y. 
fry oe, Punter Co. 


PHILADELPHIA LJ PA. 
Thermix Engineering Co. 
1003 Broad St. Staton Bidg. 


PITTSBURGH 19, PA. 
Herr-Harris Company 
545 William Penn Way 


PORTLAND 4, OREGON 
Lee & Freeman, Inc. 
Room 302, Governor Bldg. 
408 S. W. 2nd Avenue 


RICHMOND 1, VA. 
Frank Howell Company 
Room 412, American Bidg. 


ROCHESTER 4, N. Y. 
Johnston Engineering Co. 
31 Gibbs Street 


ST. LOUIS 8, MISSOURI 
Economy Equipment Co. 
4526 Olive Street 


SALT LAKE CITY 9, UTAH 
The Lang Company 
267 West First uth 
P. O. Box 479 


SAN PRANCIOCO ae CALIF. 
S. Herbert_Lany 
58 Sutter Street 


ey yy 8, N. ¥. 
R. Whipple 
8 Morris Avenue 


SEATTLE 4, WASH. 
& Freeman, Inc. 
1550" First Ave., South 
wasumnarar 11, D. C. 
W. McGuire Com any 
137 Kennedy Street, N.W. 


. 
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Protection of Belt Conveyors 


Against Bad Weather 


Js IT DESIRABLE to keep an ex- 

posed belt in motion during ex- 
tremely cold weather? That question 
was raised recently at a meeting of 
power engineers. 

Inquiry of Commonwealth & 
Southern Corp., which has a number 
of generating stations in locations 
where rugged winters are common, 
brought the response that “nowhere 
do we operate the belts longer than 
necessary to handle the coal. We do 
not see how keeping them in motion 
during extremely cold temperatures 
can be of any advantage. Certainly 
the flexing of the belt around the 
end pulleys would not impart suffi- 
cient heat to keep the belt any more 
flexible and certainly this heat 
would be dissipated during its hori- 
zontal travel. In one of our plants 
where we have a wide belt outdoors, 
some 600 ft long, we have arranged 
for traveling the belt backward as 
well as forward, so in case of a 
heavy snow or rain, if the belt be- 
comes full of snow or water, it can 
be discharged over the tail end in- 
stead of into the receiving hopper. 
After the belt has cleared, it is re- 
versed to normal operation.” 

Since low temperature has little 
effect on the belt itself, the question 
turns on whether the chilled grease 
in the anti-friction bearings of the 
troughing and return rollers and 
terminal pulleys will increase the 
starting pull sufficiently to injure the 
belt or overload the motor. The 
United States Rubber Co.’s belt spe- 
cialist comments, “the effect of cold 
weather on the life of the belt is 
not serious. In extremely cold 
weather it is advisable, when start- 
ing the belt, to turn it very slowly 
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Precautions to take against low temperatures, snow and rain . . . Lubrication 
precautions make it advisable to start belt slowly without load . . . Power 
requirements during starting period . . . Advantages by enclosing conveyor 


By WILBUR G. HUDSON Consulting Engineer 


at first and then run it for a half 
hour without loading, or until the 
belt has limbered up and the lubri- 
cant in the bearings has warmed. 
Proper lubricants should of course 
be used. We now are back to pre- 
war production of rubber belts. 
There is little difference between the 
action of the rubber construction 
and that of the Buna-S belts used 
during the war. However, Neoprene, 
which has a higher porosity than 
either rubber or Buna-S, is affected 
to a greater extent than rubber and 
will stiffen even in temperatures in 
the lower thirties. Neoprene will 
stiffen up quicker and take longer 
to soften up than rubber; therefore 
greater care must be used in start- 
ing up belts of this construction.” 

The power for starting a belt 
under normal conditions shoots up 
momentarily. Figure 1 shows the 
readings of horsepower input to the 
drive motor in a 36 in. belt 300 ft 
centers, inclined 18 deg, speed 360 
fpm, handling iron ore at 900 tons 
per hour. The power input when 
starting (a) goes up to 125 hp, but 
quickly drops to a no-load reading 
(b) of 18 hp. At (c) the feeders 
were started and the power climbed 
to 104 hp as the load on the belt 
reached the head end (d). The feed 
was stopped (e) and the belt was 
empty again at (f). The motor was 


Fig. |. Power input 
‘to belt conveyor 
drive motors under 
various loadings. Full 
ine. shows readings 
when conveyor is 
started empty and 
feeders started after 
belt is up to speed. 
Dotted line shows 
readings with belt 
started fully loaded 


Oo 10 20 30 40 


FEED STOPS 
BELT EMPTY 
MOTOR STOPPED 


stopped at (g). It is noted that the 
starting load peak is 125 per cent 
of the fully loaded reading. This 
test was made in the summer with 
the temperature about 70 F. 


Just how much more power the 
anti-friction bearings would absorb 
under freezing conditions is not 
known. Much depends on the lubri- 
cant with which the bearings are 
packed. Whatever the normal read- 
ings, probably the starting peak 
would double them. It might be 
noted that the double squirrel cage 
motor ordinarily used has a 240 per 
cent starting torque with 400 per 
cent starting current, and the maxi- 
mum running torque is 200 per cent 
with five per cent slip, so if the mo- 
tor can start rotating the chilled 
rolls, it can keep the conveyor mov- 
ing. 

We have assumed that the con- 
veyor will be started empty. If 
started fully loaded, as might hap- 
pen should the current fail during 
operation, the starting peak is much 
higher. The dotted line in Fig. 1 
shows the power input under this 
condition—the conveyor started fully 
loaded and running until emptied 
(no feed). Here we see a starting 
peak of 200 per cent of the normal 
full load reading. The double squir- 
rel cage motor still can start the 
belt. Of course we cannot, as with 
a flight conveyor or bucket elevator, 
use circuit-breaker protection but 
damage to a conveyor belt is caused 
by impact at the loading point, 
broken idlers, cuts by jammed frag- 
ments, and the like, reflected but 
slightly if at all by amperage in- 
crease. 


The maximum working tensions 
for conveyor belts recommended by 
the manufacturers are well below 
the momentary tensions that the belt 
can sustain without injury, though 
there is the possibility that if the 


_ belt is spliced with metal lacing, this 


will suffer. The remedy is a vul- 
canized splice. Incidentally, allow- 
able belt tensions have been stepped 
up sharply from the pre-war 45 Ib 
per inch of width per ply for 42-oz 
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duck. The B. F. Goodrich Co. offers 
a belt with longitudinal cords em- 
bedded in the rubber and one or two 
plies of 42-oz duck for transverse 
strength, which is standardized for 
50, 70, and 100 lb per inch of width 
per ply (cord layer). The United 
States Rubber Co. has a belt with 
carcass formed with a combination 
of Nylon and specially treated duck 
fabric with a rating of 150 lb per 
inch of width per ply. The Goodyear 
Tire and Rubber Co., for great 
lengths and heavy duty, offers belts 
with embedded wire cables, rated 
for tensions of 1000, 2000, and 3000 
Ib per inch of belt width and, where 
such extreme tensions are not in- 
volved, a belt with single layer of 
large diameter cords. 


Advantages of Enclosure 


Another question is whether there 
is any advantage in protecting or en- 
closing the belt otherwise exposed to 
severe weather conditions. There are 
factors in favor of belt protection. 
First, there is otherwise the risk of 
a strong cross wind lifting or over- 
turning the belt. Again, if the drive 
side of the belt becomes wet, the 
traction of the drive pulley is low- 
ered and slip between belt and drive 
pulley will cause serious damage. 
Moreover wet sharp material more 
readily cuts the belt cover than dry 
material. 

A steel or cast-iron drive pulley 
loses most of its traction when wet. 
If there is reason to suspect that 
slippage may occur, the pulley 
should have a %-in. rubber lagging 
vulcanized to the rim, with %4 by 
Y% in. grooves spaced % in. apart, 
in herringbone pattern. This has a 
squeeze effect, wiping the belt sur- 
face dry and substantially reducing 
both slip and creep. 

(Creep refers to the elastic change 
in belt length on the drive pulley. 


Fig. 2. View of 36-in. belt conveyor han- 

dling hogged fuel at western mill. A con- 

veyor handling such material must be 

housed to prevent the load being blown 

from the belt by cross winds. (Photo cour- 
tesy Chain Belt Co.) 


, 
~ 


Fig. 3. Typical boiler plant belt conveyor installation with conveyors housed in sheathed 
bridges. Rear conveyor extends from track hopper feeder to Bradford breaker in structure 


at right. Near conveyor extends from beneath 


reaker across coal bunker (Photo courtesy 


Link-Belt Co.) 


Conveyor belts stretch more or less, 
depending on carcass construction 
and load as they round the drive 
pulley and so creep is unavoidable. 
Both creep and slip cause wear on 
the pulley lagging—slip much more 
so than creep.) 

Laboratory tests showed that there 
was little difference in slip and creep 
for a given horsepower under the 
three conditions of a belt on a 
grooved and lagged wet pulley and 
bare-faced dry pulley; while with 
a bare-faced wet pulley, slip started 
at a much lower point and increased 
sharply with increase in load. 

Where several units are in tan- 
dem, as for example a feeder, crush- 
er, inclined conveyor and belt above 
the bunker, it is essential to assure 
starting in sequence and to interlock, 
so that if one unit should stop or 
stall, the previous units will stop 
automatically. There is no objection 
to having the interlocks stop all 
units, but if only those ahead of the 
stalled unit stop, the trouble is lo- 
cated more readily. 

With the current use of small sizes 
of bituminous and anthracite coals, 
often wet and sticky, cleaning the 
belt has become more difficult. If a 
substantial residue adheres to the 
cover, the return idlers and the sec- 
ond snub pulley of the tripper be- 
come crown-face and alignment is 
difficult to maintain. The counter- 


weighted scraper is altogether un-. 


suitable. Short diagonal strips of 
thin steel, overlapping slightly, and 
with a moderate pressure against 
the belt surface, provide very effici- 
ent cleaning. 

The preceding comments relating 
to the operation of conveyors under 
low temperature conditions refer 
primarily to coal handling instal- 
lations. There are belt conveyors 

(Continued on page 138) 





SOME DO’S AND DONT’S 
FOR CONVEYOR BELTS 


If there is the possibility that oil-sprayed 
coal must be handled, specify a belt with 
cover of one of the synthetics (Neoprene, 
etc.) resistant to the destructive action of 
oils and greases. Rubber as ordinarily com- 
pounded may last one month. Neoprene 
covers observed over a period of three 
years showed no ill effect. 


With small sizes of damp coal, especiall 
anthracite buckwheat, provide a more ef- 
fective belt cleaner than the single scraper 
or rotary brush, especially if a weight- 
ometer is in the line. 


Don't let the feed strike the belt where it 
rests on unyielding idlers. 


Don't regard the self-aligning idler unit 
as correction for misalignment. It is merely 
an indicator of needed correction. 


Don't maintain the belt at a speed at which 
it runs with only part of the belt width 
utilized. 


Don't overlook the necessity of a decking to 
prevent material dropping on the return run. 


Don't let spilled coal accumulate and jam 
the troughing idlers. 


Don't sq ded grease into the 
idler alemite fittings, forcing it out and 
smearing the belt. These sealed anti-fric- 
tion bearings require attention about as 
often as those in the front wheels of your 
automobile. 


Watch the belt covers. If they show cuts 
or bruises something is wrong. The lagging 
of the drive pulley may show projecting 
bolts, the loading chute and skirt-boards 
may require adjustment, an idler rim may 
be broken, or the discharge chute may be 
too high and is jamming lumps between 
upper edge and the belt as the conveyor 
comes up to speed or is stopped. 





Watch the drive pulley face for indication 
of slip. Is the take-up providing sufficient 
slack-side tension? 
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How the New Elliott Oxygen 


System W orks 


By B. H. VAN DYKE, Elliott Company 





Editor's Note—Because of the great 
and growing interest in uses of oxygen 
in industry, and the present specula- 
tions of engineers on the possibilities 
of using oxygen in the combustion 
process itself, this recent announce- 
ment is presented. 


Commercial applications are now 
well advanced in the use of oxygen 
in open-hearth furnaces, blast furnaces, 
Bessemer converters and electric fur- 
naces. We have seen one open-hearth 
furnace in normal operation using 
oxygen {Power Generation, May, 1948, 
page 57) and others are in operation 
or being projected. Use of oxygen is 
expected to increase output and econ- 
omy of these furnaces. 


At least one company is experiment- 
ing with use of oxygen in combustion 
in the furnace of a steam generating 
unit. Quantity oxygen is an essential 
in the synthetic gasoline processes now 
under construction. Combinations of 
rin and natural gas or coal open 

new sources of liquid fuels and 
iuatests (P.G. January 1948), may 
eventually make the United States in- 
dependent of the rest of the world 
for liquid fuels. Use of oxygen in under- 
ground gasification of coal (P.G. 
October, 1948) is under test and may 
help in generating at the mine a pipe- 
line gas for power, industrial and 
domestic use. 


For all those reasons, this new oxygen 
process, all conducted at low pressure 
under complete automatic control and 
designed for safety and economy, 
should interest power engineers. 





to Expander 


Woste Nitrogen ts 


HE NEW Elliott oxygen process 
recently announced is an at- 
mospheric pressure air distillation 
system, combined with a nitrogen 
liquefaction and refrigeration system 
in such a manner as to provide a 
unique combination of features and 
an unusual degree of safety and 
flexibility in operation. 
Features claimed for it are: 

1. The plant is not subjected to the 
necessity for periodic shutdowns 
for deriming. 

. The system is completely immune 
to possible dangers of acetylene 
explosions. 

. The system operates at reduced 
loads without sacrifice of effi- 
ciency. 

. The system is mechanically sim- 
plified. 

. All controls are automatic. They 
can be set to maintain constant 
purity over the entire range of 
operating conditions, or the pur- 
ity can be varied at will by a 
simple adjustment. 

. The recovery of oxygen from the 
air charged to the system is over 
97 per cent. The nitrogen leaving 
the process is over 99.5 per cent 
pure. 

. Oxygen of any purity can be 
made. 

. A plant designed for 95 per cent 
purity can also simultaneously 
produce 99.5 per cent welding 
grade oxygen in quantities as 
required for this purpose. 

The simplified flow diagram shown 
is for a plant designed to produce 


Exhoust. 
Blower 


approximately 114 tons per day of 
95 per cent purity gaseous oxygen, 
plus approximately 6 tons per day 
of 99.5 per cent high-purity gaseous 
oxygen, plus 332 tons per day of 
99.5 per cent purity dry nitrogen. 
The recovery of oxygen from the air 
charged to the plant is approximate- 
ly 97.5 per cent. The nitrogen prod- 
duct may be used for chemical 
synthesis without further purifica- 
tion. If a nitrogen product of higher 
purity is desired, it may also be 
obtained. The supplemental high 
purity oxygen product is made with- 
out increasing the horsepower per 
total unit of oxygen produced by 
the plant. This has the effect, in 
many instances, of making it pos- 
sible for the user to obtain his full 
requirement of high-purity oxygen 
at the same cost per ton as the low- 
purity oxygen. 


Flow Through System 


Starting at the left-hand side of 
the diagram, outside air enters 
through filter (1) and is compressed 
in an Elliott single-stage centrifugal 
blower (2) to a pressure only suffi- 
ciently above atmospheric to over- 
come friction loss in the equipment. 
A portion of the incoming air is 
compressed to the same pressure 
through the expander blowers (15), 
which parallel the air charging 
blower (2). This discharge from the 
expander blower joins with the dis- 
charge from the air-charging blower 
and flows into the bottom of a double 
scrubbing tower (4). 

The air is dehumidified and freed 
of dust, before entering the clean- 
up heat exchangers. This is accom- 
plished by the use of a scrubbing 
tower in two stages (4) and (5). 
The power required for the refriger- 
ation system (6) is a small item 
charged against the total power for 
the production of oxygen. 

The air is next further dehumid- 
ified by passing through an absorp- 
tion drier (7), using activated 
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alumina or similar desiccant and 
provided in duplicate for regenera- 
tion. The air leaving the drier will 
be at approximately plus 70 F, and 
a dewpoint of minus 40 F. A dust 
filter (8) is provided to remove 
traces of dust which might break 
loose from the drier during the early 
stages of operation. 

In the clean-up heat exchanger 
system (9), the air is cooled to 
approximately minus 310 F by 
nitrogen from the top of the column 
(12) and enters the heat exchangers 
at approximately minus 318 F. In the 
cooling, water vapor, carbon dioxide, 
and other impurities in the air will 
be frozen out on the heat exchanger 
surface, which eventually will plug 
the passages unless some provision 
is made for cleaning. 

The nitrogen leaving the warm end 
of the clean-up heat exchanger, 8 
to 10 deg lower than the entering 
air, is bone dry and is used in 
quantity as required to regenerate 
or remove deposited impurities from 
sed the heat exchanger. The system is 
gal arranged so that, through a combina- 
iffi- tion of automatic valves on a fixed 
er- time cycle, one heat exchanger bank 
ent. at a time is switched from service 
is and purged of deposited impurities. 
ure It has been found economical to 
5), install a small exhaust blower (10) 
‘ing to suck the small amount of nitro- 
the gen required for the clean-up oper- 
lis- ation through the exchanger being 
wer cleaned. The nitrogen discharging 
ible from this blower will then carry 
to waste all of the impurities pre- 
viously deposited from the air. 


fers 


eed 
an- 
m- 
ying 
(5). 
ser- 
tem 

for 


1id- 


rp- 
ated 


Heat Exchanger Details 


The exchangers are automatically 
switched out of service for purging 
every four hours. By reducing the 
dewpoint of the air to minus 40 F 
before entering the clean-up heat 
exchanger system, the time for 
clean-up of the exchange with re- 
spect to water vapor is brought into 
balance with the time for carbon 
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dioxide. No economic benefit will 
result from further reduction of the 
dewpoint of the entering air. 

By accepted concepts of heat 
transfer, such as would be obtained 
with conventional shell and bare 
tube surface, over 100,000 sq ft 
would be required to perform the 
air-to-nitrogen exchange. Such a 
heat exchanger would not be prac- 
tical. Hence design of suitable heat 
exchangers was imperative and has 
resulted in a heat exchanger surface 
which can be built in standardized 
sections at moderate cost. The heat 
exchanger lends itself to mass pro- 
duction techniques and the same 
standardized sections may be used 
for any plant regardless of capacity. 
This minimizes the replacement 
problem and lowers the plant inves- 
ment. 

The heat exchanger consists es- 
sentially of thin copper fins furnace 
bonded between brass plates. The 
exchanger is manifolded so that one 
fluid will flow in one direction 
through every alternate passage and 
the other fluid will flow in the op- 
posite direction through the inter- 
mediate passages. This arrangement 
of surface provides over 300 sq ft 
of effective surface per cubic foot 
of heat exchanger volume and cor- 
responds to over 3.5 sq ft per pound 
of metal. 

The fact that the air leaving the 
clean-up heat exchanger is at ap- 
proximately 18 psia and minus 310 
F constitutes the basis for the 
extremely effective removal of im- 
purities by the Elliott system. 

By contrast, in other types of 
oxygen plants, the air at the cor- 
responding point in the system is 
at a temperature of approximately 
minus 270 F, and a pressure of 
approximately 90 psia. The differ- 
ence in temperature of about 40 F 
is of great importance since in these 
lower temperature ranges the vapor 
pressure of carbon dioxide and other 
impurities decreases very rapidly 


Fig. 1. Simplifisd flow diagram of Elliott 
oxygen plant to produce 114 tons per day 
of 95 per cent purity oxygen; 6 tons per 
day of 99.5 per cent purity oxygen; 332 
tons per day of 99.5 per cent purity nitrogen 


Fig. 2. Section model of gas-to-gas heat 
exchanger 


with temperature. 

Since plant shutdowns are ap- 
parently caused by accumulated 
deposits of carbon dioxide and since 
the Elliott clean-up system reduces 
the quantity of carbon dioxide by a 
large ratio over other systems, the 
Elliott system will not have to shut 
down for process reasons, and can 
run indefinitely except for periods 
of regular maintenance of the rotat- 
ing machinery. 

An accumulator (9) is provided in 
the air stream between the clean-up 
heat exchanger system and the main 
column to balance out the pressure 
and temperature fluctuations which 
occur to a slight degree when a heat 
exchanger is switched. In the Elliott 
system the differential pressure be- 
tween the two sides of the heat 
exchanger that are being switched 
is only a few pounds gage; thus the 
surge is very slight, and the opera- 
tion takes place only once every 
four hours instead of every few 
minutes. 


Distillation of Oxygen and Nitrogen 

The air leaving the equalizer or 
accumulator enters the main column 
(12) at the appropriate tray. Dis- 
tillation takes place in the column 
and results in liquid oxygen collect- 
ing in the reboiler at a_ purity 
corresponding to the purity of the 
principal oxygen product, which for 
the case being described is 95 per 
cent. The gaseous oxygen product is 
taken off at approximately 5 psig 
and the corresponding saturation 
temperature and warmed up to room 
temperature through heat exchang- 
er (17). Thus the cold from the 
oxygen product is returned to the 
system via the high-pressure nitro- 
gen stream. 

To provide refrigeration for pre- 
cooling the air entering the process, 
nitrogen from the top of the frac- 
tionating column is supplied through . 
a heat-exchange (14), (16), (17), 
(18) and compressor system (19), 
which also makes up warm-end 

(Continued on page 138) 
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Using MANOMETERS 
In the POWER PLANT 


The manometer is perhaps the simplest of all instruments used in industry and one that 
is very useful. It can be used to measure fluid and gas static pressures and also the 
flow of fluids and gases in terms of differential pressures developed across portions 
of the flow. Since nearly all operating engineers have occasion to use these devices 
this article by Tyler Hicks, describing their basic theory, should be of general interest 


By TYLER HICKS Hicks Associates, New York, N. Y. 


MANOMETERS are widely used 
for static pressure determina- 
tions in power plant test work and 
routine power plant operation. Be- 
cause they are simple to operate, 
easy to read, and of low cost, they 
are used to measure fluid and gas 
static pressures above and below 
atmospheric, and static pressure 
differentials. The application of 
manometers to such diverse jobs 
requires a rather specialized knowl- 
edge of the basic manometer types, 
the rules governing their operation, 
and the limitations of each type. 
This knowledge can readily be ob- 
tained by a brief study of the 
manometer and what it does. 
Basically a manometer is a tube, 
straight or U-shaped, containing a 
liquid of known specific gravity. The 
meniscus of the liquid moves pro- 








| 














ee 


portionally to changes of pressure 
in a fluid pipe line when the manom- 
eter is connected to it. Two types 
of manometers are in common use 
in power plants. These are: (1) the 
open type which has atmospheric 
pressure acting on one surface of 
the liquid in the tube, and (2) the 
differential type which does not have 
an atmospheric surface and meas- 
ures only pressure differentials. 
Figures 1 and 2 show the various 
types of open manometers which 
can be used in power plant work. 
In Figs. 3 to 6 several types of 
differential manometers are shown. 

The simplest types of open ma- 
nometers are those shown in Fig. 1. 
Consisting of a single tube tapped 
into the top, bottom, or side of the 
pipe or pressure vessel, they are 
often called piezometers. Since at- 
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Fig. |. Types of open manometers 


mospheric pressure is acting on the 
fluid in the tube these manometers 
measure gage pressures. That is, if 
the pipe or vessel pressure is greater 
than atmospheric, the pressure read- 
ing obtained from the manometer is 
the same as that which would be ob- 
tained from a pressure gage prop- 
erly tapped into the line at the same 
point along the pipe. To obtain the 
absolute pressure in the pipe or 
vessel the manometer reading must 
be added to the existing atmospheric 
pressure, using consistent units of 
pressure. For Figs. la, 1b, and Ic, 
using the symbols given, 

Pr = wrh (1) 

Also, for all these manometers, 

p’, = h’ (1a) 
for pressures greater than atmos- 
pheric. For pressures less than at- 
mospheric with manometers as 
shown in Figures 1d and 2a, 

Pr = pa — wrh (2) 
For the inclined tube manometer 
shown in Fig. 2b, when used for 
measuring gas pressures greater 
than atmospheric, 

P;—w,, sin 6 (ROL—RL+RR—ROR) 

(3) 
using the dimensions shown on the 
sketch and expressing them in feet 
before substitution. A similar rela- 
tion can readily be derived for pres- 
sures less than atmospheric. 

The open manometers discussed 
thus far are suitable for the meas- 
urement of only small pressures be- 
cause as the pressure increases the 
required tube length also increases. 
To obviate the necessity of extreme- 
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SYMBOLS 





Pt. PX, Py fluid pressure, lb per 
sq ft 
= fluid pressure, inches of 
fluid 
pa = atmospheric pressure, Ib 
per sq ft 
h = pressure head, ft of ma- 
nometer fluid 
=pressure head, inches 
of manometer fluid 
= distance between pipe 
centerline and surface 
of manometer fluid, ft 
=density of fluid flow- 
ing, Ib per cu ft 
=density of manometer 
fluid, Ib per cu ft 
= yo gravity of fluid 
owing 
= specific gravity of ma- 
nometer fluid 
=fluid pressures, ft of 
fluid flowing 
= subscripts denoting ma- 
nometer fluids of dif- 
ferent densities 


P ft 





ly long tubes a second fluid of great- 
er density is frequently used in the 
tube as shown in Figure 2c. The 
most frequently used fluid is mercu- 
ry. For the manometer in Figure 2c, 

Pp = Wh — wiz (4) 


Typical Calculations 
To illustrate typical calculations 
which are encountered when open 
manometers: are used, assume that 
the value of h in Figure 2c is 24 in., 
z is 12 in., the manometer fluid is 
mercury, and that water is flowing 
in the pipe. Then, from equation 4, 
Pr = Wah — wyz 


se 24 12 
= sta( 2) — 62.4 (3 


> 
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Fig. 2. Other types of open manometers 


using w,, = average density of mer- 
cury = 848 lb per cu ft, and w; = 
density of water = 62.4 lb cu ft. 


1631.6 


P; — 1631.6 lb per sq ft or —=5,- = 


144 
11.3 psig 
It should be noted that all readings 
of fluid movement are expressed in 
feet because the density units are 
in terms of lb per cu ft. 

Thus it can be seen that open 
manometer calculations are simple 
provided consistent units are used 
throughout a given problem. In 
cases where the fluid temperatures 
vary considerably from ordinary 
room temperatures, the densities of 
the fluids at the existing tempera- 
ture should be used for accurate 
results. Frequently the specific 


gravity of the manometer and pipe 
line fluids are used in place of their 
densities. The specific gravity is 
simply the ratio of the density of the 
manometer fluid to that of water at 
39 F. Therefore the preceding 
formulas can easily be converted 
to terms of specific gravity by sub- 
stituting s,,, for w,, s; for w,, and 
multiplying by the density of water 
at the manometer fluid temperature. 
Thus, in the problem above, using 
specific gravities at 70 F from Table 


I 


a 24\_ 12\| 
Ps ={ 1354 (3) 0.998 ( 22’) js24 


P, — 1631.6 lb per sq ft or 113 psig 
as before. If the pressure head in 
feet of fluid flowing is desired, sim- 
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Px + Wma = Py + Wnb 
Px — Py = Wm (b-a), but 
b — a = h, and 

Ps — Py = Woh 

Also, 


(5) 





Ps + wra + wmb = py + wie + Wnd 
Px — Py = wr(c-a) + wm(d-b), 


But, 


Also, 


c-a = -h, d-b = h, 
And px'— py = h(wm—wzr) ° 


(6) 


H. — H, —-h (5a) (6a) 


H, — H, —h (=—*) 


Fig. 3. Direct reading differential manometer Fig. 4. Diminishing type differential manometer 
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px + wra — wmb = py + wre — Wm(d) 


Px — Py wr(c-a) ++ wm(b-d) 
c-a = h, b-d = -h, 


But, 
And px — py = h(wr— wn) 
Also, 


a. — H, — (=) 
St 


Fig. 5. Enlarging type differential manometer 


ply omit the 62.4 from the above 
calculation. Table I also contains 
factors for rapid conversion from 
inches of various liquids to psi. 
These factors are included because 
low pressures read by means of 
manometers are often stated in terms 
of inches of manometer fluid as 
given in Equation la, instead of lb 
per sq ft, which is used for higher 
pressures. Fluids which are lighter 
than water have been listed because 
they are frequently used for small 
pressure measurements. 


Differential Manometers 


Differential manometers can be 

conveniently classed as follows: 

(1) Direct reading type 

(2) Diminishing type 

(3) Enlarging type 

(4) Dual fluid enlarging type 
This classification covers the major 
types which are encountered in pow- 
er plant operation and testing. 

The direct reading type of differ- 
ential manometer is shown in Fig. 
3. By use of this manometer the 
static pressure difference between 
points x and y can be readily ob- 
tained. Neglecting the extremely 
small difference in the weights of 
the air columns on each side of the 
line kl, 

px—py = wah (5) 
after equating static pressures and 
collecting terms. This equation 
states that the difference in static 
pressures between points x and y 
is equal to the product of w,, and h. 
Since pressure can also be expressed 
in terms of feet of the fluid flowing, 
equation 5 could be written as, 

Hx—Hy = h (5a) 

In pipe lines where large pressure 
differentials are encountered the 
diminishing type of manometer is 
generally used in place of the direct 
reading type because the size of the 
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FLUID f 


ps + wra — Wmct — Wmb == py + wera — Wm2(btc) 


Px -—- Py = Wm2(b-b-c) + Wine 


But, -c = -h,c = h, 

(7) And px — py = h(wm — wm) (8) 
Also, a 

(7a) H, — H, == h (Ses) (8a) 


latter would be prohibitive. A typi- 
cal diminishing manometer is shown 
in Fig. 4. For this type 
px—py = h(wm—wr) (6) 

after equating static pressures and 
collecting terms. Also, 

Hx—Hy =h Cx 

Se 


(6a) 


To obtain a small deflection when 
large pressure differentials are to 
be measured, a manometer fluid 
which has a greater density than the 
fluid flowing is usually chosen for 
the diminishing manometer. Natu- 
rally, the two fluids must be insolu- 
ble. 

In many applications the differ- 
ential pressure to be measured is 
extremely small. The direct reading 
and diminishing types are of little 
use for this work because the de- 
flections obtained are usually too 
small to be read accurately. Hence 
the enlarging manometer is used. 


Fig. 6. 


Dual fluid enlarging manometer 


Figure 5 shows one arrangement of 
this type. By equating static pres- 
sures and collecting terms, 

px—py = h(wir—wm) (7) 
Also, 


Hx—Hy =h (“—) 
Sr 


In the enlarging type, the manom- 
eter fluid used has a density slightly 
less than that of the fluid flowing. 
A reading deflection is thereby ob- 
tained. As before, the fluids should 
be insoluble. 

Occasionally when trying to use 
the direct reading type it is difficult 
to obtain a manometer fluid with a 
density slightly less than that of the 
fluid flowing and ‘insoluble with it. 
However, if two manometer fluids 
with about the same specific gravi- 
ties are available, an enlarging ma- 

(Continued on page 140) 
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Table | 
Properties of Manometer Liquids * 
Specific Gravity To Convert Inches 
Relative to of Liquid to psi, 
Manometer Liquid ee Maitioty by 
Manometer | M t M + M t 
Temp 70 F Temp 32 F Temp 70 F Temp 32 F 
Mercury ‘ 13.54 13.595 0.489 0.491 
Water 0.998 aes 0.0361 co 
Kerosene (44-46 deg A.P.Ifl) 0.799 0.812 0.0289 0.0293 
Red draft gage oil (approx.) | _ 0.829 | ~—0.835__|} ~=0.0296 0.0301 
Methyl (wood) alcohol 0.790 _ 0.810 0.0285 0.0293 
Ethyl (grain) alcohol 0.789 0.805 0.0285 0.0291 
Gasoline (58-60 deg A.P.I.) 0.739 0.752 0.0267 0.0270 
* After Marks 
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Depreciation Need Not Be a Mystery 


to Power Engineers 


Depreciation an estimated quantity based on judgment ... Why depreciation is an element of cost to power 
engineer and accountant .. . Spreads costs of physical equipment over several periods or over number of units 
_ produced . . . Depreciation not to provide for replacement costs but only to get back original equipment costs 
. . « How it affects planning for expansion or modernization . . . Unless it is included in price of goods and 
services, capital of business will be consumed . . . Relations of depreciation to net profit . . . How fix depreciation 
rates .. . Depreciation and taxes . . . Economic and physical equipment life . . . How to figure when it pays 
to replace equipment . . . Differences between depreciation rates of public utility and industrial power plants 


By ROBLEY WINFREY Research Professor of Engineering Valuation, lowa State College 


ANY MYSTERIES connected with 

the word “depreciation” are in 
its usage rather than in the account- 
ing and valuation applications of de- 
preciation. Some owners of small 
businesses have been mystified, 
however, by their ultimate losses, 
because they did not take into con- 
sideration the depreciation costs of 
their business. Thus, the first thing 
to be learned about depreciation is 
that unless the costs attributable to 
it are included in the price of goods 
or services, the capital of the busi- 
ness will be consumed. 

This first and foremost concept of 
depreciation treats it as an element 
of cost. The second application of 
the word has to do with value. Cost 


and value must always be differen- 
tiated; likewise, the term deprecia- 
tion must be defined when discussing 
cost and value. In ordinary conver- 
sation, it is frequently said that an 
article of property—machine, build- 
ing, or tool—is greatly depreciated. 
What specifically is meant, the 
speaker usually does not say; but 
he depends upon the situation at 
the moment to supply the necessary 
explanation. What the speaker prob- 
ably means when he refers to spe- 
cific property is that it is badly worn, 
in need of maintenance, and other- 
wise unfit for satisfactory service. 
Here, no reference is made at all to 
the cost or value of the article, 
though it can be implied that the 
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speaker values the property rela- 
tively low. This is the third concept 
of the term depreciation which pre- 
vails among craftsmen, technical 
men, and executives. 

Because of these three usages of 
the term depreciation, there have 
appeared in the press, over a pericd 
of years, many controversial writ- 
ings, the basis of which has been the 
fundamental concept of depreciation, 
rather than any basic differences in 
theory or practice. This is not im- 
plying that engineers, accountants, 
managements, and tax officials, all 
of whom must deal with deprecia- 
tion, are agreed on the procedures 
to be followed in estimating depre- 
ciation for either accounting or valu- 
ation purposes. In fact, these pro- 
fessional men are not agreed on how 
to handle depreciation in these fields, 
principally because depreciation 
must always be an estimated quan- 
tity based upon judgment. The 
judgment of experts differs on de- 
preciation just as it does in the de- 
sign of power plants and the selec- 
tion of machinery. 

Depreciation as an Element of Cost 

In this article, depreciation from 
the concept of value will not be 
considered to any great extent. As 
an element of value, depreciation is 
considered mainly as a deduction 
from a base figure, value new, in 
order to obtain present value. This 
application is common in valuation 
of public utilities for rate-making 
purposes, in settlement of insurance 
claims, in settlement of estates, and 
in evaluating property for sale or 
condemnation. But depreciation as 


‘a cost is what the accountant is 


concerned with; also, it is what the 
plant superintendent is concerned 
with in economy studies. 

When a new generator is pur- 
chased and installed in the power 
plant of a manufacturing company, 
management is concerned: with two 
financial matters: Getting its in- 
vested capital back, and earning a 


December, 1948—POWER GENERATION—Chicago, Ill. 109 





Table |. Cost of operating old machine for another year 


Table Il. Annual cost of operating proposed new machine 
costing $30,000 Installed 





Estimated secondhand or scrap value of old machine 


as of today 





Estimated secondhand or scrap value of old machine 


one year from today .. 


5% salvage 


5-year 
basis 


$5400 $ 2,850 


10-year 
basis 


Annual depreciation charge, based on 10% and 








Equivalent depreciation charge for next year 


Nominal interest charge at 6 per cent 


investment 


Nominal interest charge at 6% on average 


990 





Estimated operating expenses of labor, supplies, 





Operating expenses of labor, supplies, maintenance, and 


repairs 


16,000 





Estimated cost to company because of shutdowns on account 
of mechanical trouble with old machine 


Total cost to company of operating the old ma- 


maintenance, and repairs 
Estimated cost to company of shutdown during 
installation of new machine 
Estimated cost to company because of shutdowns 








on account of mechanical trouble 





chine another year 


$18,680 





Total estimated annual cost of operating 
new machine 





$14,890 $13,295 





reasonable return on that portion of 
the investment that remains invested 
year to year. Reference is made to 
“that portion of the investment” be- 
cause, as part of the original invest- 
ment (cost) is returned in the form 
of depreciation charges each year, 
the net investment decreases. Thus, 
the manner in which management 
gets its investment back is by in- 
cluding each month some fraction of 
the original cost in its operating 
expenses. This is recognized as 
equitable, and is the universally ac- 
cepted procedure of spreading the 
initial cost of the generator or other 
property over several accounting 
periods. 

The original cost of the generator 
becomes an investment only because 
it is not fully charged to operating 
expense and recovered through in- 
come in the current year of pur- 
chase. The cost of fuel, labor, and 
minor repairs are exactly the same 
type of cost, except that they, unlike 
the costs of the generator, are for 
goods and services consumed dur- 
ing the year current with their pur- 
chase. The generator is consumed 
over several years; therefore, to pre- 
vent the unbalancing of the profit 
and loss statement for the year in 
which the generator is purchased, 
its cost is spread into the future. 
Depreciation accounting, then, is 
simply the allocating of prepaid costs 
of physical properties to the several 
accounting periods chosen by the 
particular company and the property 
involved. 


Depreciation and Net Profit 


Depreciation as an element of cost 
enters into the functions of manage- 
ment: a) as a deduction from in- 
come, which must be made before 
true profit is determined; b) as an 
element in determining the price at 
which its goods and services can be 
sold; and c) as a cost consideration 
in planning for expansion or mod- 
ernization. In each of these con- 
siderations, the basic application is 
spreading the cost (purchese price 
plus expenditures to make the prop- 
erty ready to use) of physical 
properties over several accounting 
periods, or over the number of units 
to be produced. The cost of depre- 
ciation is an important item in de- 


termining profit, both from the 
standpoint of what profit is available 
for dividend payments and what the 
taxable net income is. 

Federal income taxes are based 
upon net income after deduction for 
depreciation. Large charges for de- 
preciation decrease stated profits 
and thereby reduce income taxes. 
Temporarily, at least, the taxes may 
be reduced; but, in the long run, 
the effect is uncertain, because once 
the cost of the property has been 
fully recovered in the form of de- 
preciation charges, no further de- 
ductions can be made for deprecia- 
tion in estimating net income for 
tax purposes. Management’s prob- 
lem, here, is to outguess the future 
tax rates and tax provisions. How- 
ever, once a depreciation policy is 
put into practice by a corporation, 
it cannot be changed for purposes 
of income tax returns without ap- 
proval of the Bureau of Internal 
Revenue. The purpose of this provi- 
sion is obvious—the government 
wants protection against the chang- 
ing of depreciation rates for the sole 
purpose of obtaining tax benefits. 


Depreciation Reserve Account 


Unless some specific record is kept 
year to year of the amounts charged 
to operation expenses for deprecia- 
tion, the company would not know 
how much of the costs of its capital 
properties had been recovered. This 
is the function of the depreciation 
reserve account. The depreciation 
reserve, as reported in the balance 
sheet, is nothing more than the total 
of the charges for depreciation that, 
in the past, were made to expense on 
account of the depreciable proper- 
ties then existing. This balance, sub- 
tracted from the original costs of 
these properties, results in the net 
remaining investment—that is, the 
porticn of the original costs which 
have not yet been recovered. 

It must be kept in mind that this 
so-called reserve is not a reserve at 
all, but merely a book account indi- 
cating the accumulated past charges 
for depreciation on the existing 
property. It is true that the equiv- 
alent sum in cash (provided the 
company’s income was sufficient) 
was reserved from income before 
profits were stated, but there is 


usually no such reserve maintained. 
The cash is used just the same as 
other cash is used—for working 
capital, plant expansion, new equip- 
ment, or investments, in accordance 
with the needs of the company at 
the time. 

The purpose of depreciation ac- 
counting is not to build up reserves 
for the replacement of the property 
being depreciated. In fact, there is 
no connection at all between replac- 
ing depreciable units of property 
and the fact that the cost of the unit 
of property retired was recovered 
through depreciation charges. This 
is true because the fundamental 
purpose of depreciation accounting 
is to recover prepaid costs; financing 
the replacement machine or plant is 
an entirely separate transaction. It 
should be further realized that sel- 
dom is a machine or plant replaced 
as such. Newer equipment is usually 
of different design and frequently of 
different function. 


Methods of Fixing Depreciation Rates 


How much depreciation on a given 
unit or class of property to charge 
during the year must be decided 
strictly by judgment. The rate is 
governed by two main considera- 
tions:—the method of depreciation 
chosen; and whether time or pro- 
duction units are used in spreading 
the cost over the several accounting 
periods. Of depreciation methods, 
the choice is between the straight 
line, or zero-interest method, and 
some method involving compound 
interest. Interest considerations are 
of little merit in determining depre- 
ciation for cost purposes, but they 
should be given serious considera- 
tions in estimating the value of prop- 
erty. The straight-line method is 
widely used by both public utility 
and other types of industries. Its 
basis is that the depreciable cost— 
the total cost ready to use less the 
estimated salvage value at the time 
of retirement—is divided into equal 
amounts, to be charged as depre- 
ciation expense for each of the ac- 
counting periods, y years, 
during which the property is ex- 
pected to be retained in use. 

A variation of this straight line 
method, which is usually applied to 
years or other time basis, is to spread 


110 December, 1948—-POWER GENERATION—Chicago, Ill. 








CY 


TO MAKE YOUR STEAM 
DO MORE WORK... 








i ly adapted for 
«ses up to 1500 hp. Particular’ 
Single a pn fans, small bower Cay 
pen where simplicity of construction and reli 
au 


of prime importance. 


Power-Saving Worthington Turbines Cut 
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the depreciation on the basis of units 
of products produced. This use basis 
has merit in those plants wherein 
the useful life of the equipment is 
primarily determined by production 
activity rather than by elapsed time. 
Because obsolescence, in one form or 
other, is often the heaviest contribu- 
tor of the forces causing manage- 
ment to retire depreciable property, 
it follows that the use basis is gen- 
erally not as applicable as is the 
time basis. 

One argument for adoption of the 
use basis for spreading depreciation 
cost is that it permits variations in 
the annual charge in accordance 
with business volume, thus decreas- 
ing stated profits somewhat in peri- 
ods of good business and increasing 
them somewhat in periods of poor 
business, as compared ic the stated 
profits on the basis of equal annual 
depreciation. The better method of 
the two is the one that adheres 
closest to the facts of the useful life 
of the property, and treats the stock- 
holders and customers equitably 
over a period of years. 

Objectives of Depreciation Rate 

Objective in setting a depreciation 
rate should be to determine one that 
will recover the exact cost of the 
property (less realized net salvage 
value) over the exact useful life of 
the property. This is an ideal the 
attainment of which is seldom real- 
ized. What engineer, plant foreman, 
or comptroller can forecast with 
accuracy the exact future life and 
salvage value of a stéam turbine 
now being installed? From past ex- 
perience and from the experience of 
similar companies, it can be decided 
that 15 years and 10 per cent salvage 
are reasonable estimates with which 
to calculate the initial depreciation 
rate. Adjustments should be made 
in this rate just as soon as it is cer- 
tain that the rate is not in accord 
with the probable life of the turbine. 

In setting depreciation rates for 
the properties of industry, manage- 
ment must be conservative and use 
the maximum reasonable rate. That 
is, use the minimum expected prob- 
able life of the unit, or average life 
if for group properties. This scheme 
introduces a factor of safety. With 
new processes or new machines, it 
can be expected that their most pro- 
ductive years will be their first years 
and it is better to recover a large 
portion of their cost during these 
years than to postpone the recovery 
into the uncertain future. The com- 
petitive situation of private industry 
necessitates that a company be flexi- 
ble, financially and physically, for 
it is never known when invention 
and discovery may render many 
million dollars worth of property 
obsolete overnight. 

Use of Retirement Statistics 

Power house properties, because 
they consist of only a relatively few 
units of expensive property, are not 
of the type-on which it is easy to 


build up histories of life from which 
careful estimates of probable lives 
can be made. Management, as a re- 


‘ sult, must depend more upon judg- 


ment than experience in estimating 
the lives for depreciation purposes. 
With mass _ units—meters, poles, 
transformers—found in utility prop- 
erties and with machine tools, 
motorized units, and electric motors 
found in industry, it is possible to 
study experience statistically and 
develop reliable life curves on which 
to base life estimates of existing 
similar properties. The usual process 
of analysis consists of plotting sur- 
vivor curves, as illustrated in the 
accompanying graphs, from which 
the average life is calculated. The 
curve is also useful in estirnating 
the probable future life (expectancy) 
of existing units at any age. This 
type of analysis is becoming of in- 
creased use in the utility field. 

These curves have a secondary 
use in long range planning. From 
them it is possible to estimate future 
retirements of property. This esti- 
mate, in combination with a pro- 
jected growth curve of the company, 
affords a reasonable basis of estimat- 
ing the year by year purchases of 
the units that will be necessary to 
maintain the plant to a forecasted 
level. 

Economic and Physical Lives 

Nothing is mentioned in the fore- 
going about economic life. Service 
life is usually that length of time 
from the date of installation of the 
property to the date it is disposed 


ef by the company concerned. This 


period is not necessarily either phy- 
sical life nor economic life. Auto- 
mobiles, for instance, have some four 
or five owners during their physical 
life, each owner suffering his own 
depreciation expense based upon his 
purchase and selling prices. The 
physical life would be the total time 
from purchase new to date of scrap- 
ping (or date of retirement from 
service). Economical life would end 
when the same or better transporta- 
tion service could be obtained at a 
lower cost by buying another auto- 
mobile. 

As will be considered later, it is 
necessary to consider all elements of 
cost in a comparison to determine 
when it is economically wise to re- 
place an existing unit with another 
unit. It can be said that manage- 
ment intends in each case to dispose 
of its old equipment at the end of 
its economic life, rather than at the 
end of its physical life. Whether it 
succeeds in doing so, depends upon 
the details of how this economic 
question is viewed, as well as uvon 
the turn of economic events after 
the machine is disposed of and at 
all times during its ownership by the 
company. 

In making an analysis of whether 
it is economically wise to replace an 
existing machine—a generator or a 
boiler—with a new unit to perform 


substantially the same type of serv- 
ice, depreciation enters the estimates 
of annual cost of both the existing 
unit and the proposed new unit. In 
this application, however, the amount 
of depreciation already taken on the 
existing old unit has nothing what- 
soever to do with the calculation. 
Whether the accounting office has 
charged off half the cost of the unit 
or has fully depreciated it is ignored, 
and rightfully so. The correct equiv- 
alent of depreciation to consider for 
the existing unit is the difference in 
salvage value of the unit as of the 
present date and some future date 
chosen as allowing for a reasonable 
comparison. 

The original cost of the unit, less 
salvage value, became a real and 
fixed cost upon payment for the 
machine; and no amount of figuring 
can change this cost or transfer it to 
a replacement machine not yet pur- 
chased. A prospective new machine 
must not be burdened with un- 
recorded book depreciation costs of 
an existing machine, just because 
the accounting office had not made 
such entries in the books. It must 
be kept in mind that annual depre- 
ciation expense is an estimate based 
upon expected life of the property 
and that, any day, management may 
decide to retire the unit, whether or 
not the accounts indicate that the 
full cost of the unit has been charged 
to expense. 

The brief example shown in Tables 
I and II illustrates the essential 
steps in a replacement study. 

The savings in annual cost of 
$3,790 and $5,385, respectively, for 
the 5-year and 10-year basis, shown 
in Table II, amount to 12.6: and 17.8 
per cent annual net return on the 
initial investment of $30,000. Because 
nominal interest is included as a 
cost, these returns may be con- 
sidered returns on the risk involved. 
For this example, no decision can 
be given without specific knowledge 
of the company, its financial and 
competitive position, its existing op- 
portunities for investment elsewhere 
in its own business, and the general 
trend of prices. If the machine in 
question is standard power house 
equipment, that would continue to 
be used whether business volume 
went up or down, it would be wise 
to install it on a much lower risk 
return than is desirable for a par- 
ticular device or process used in 
producing goods of an _ uncertain 
future. ; 

In making decisions on whether to 
install new machines, new processes, 
or new plants, management must use 
rather high factors of safety, or else 
investment in the physical plant 
would soon reach dangerously high 
levels. Prospective 10 per cent re- 
turns on proposed developments are 
simply not sufficient in view of the 
risks involved and in view of the 
uncertainties of the estimates upon 
which the analysis is based. Con- 

(Continued on page 142) 
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Calibration 


“Stays put” 





in Hagan Ring Salence Meters 


Once a Hagan Ring Balance Meter is properly calibrated for a given set 
of operating conditions, you can virtually forget it. Here’s why: 
1. Calibration is independent of the quantity of the sealing liquid, so 
long as a seal is maintained. 
2. Calibration is not affected by changes in density of the sealing liquid 
due to changes in ambient temperature. 
3. No moving parts in contact with measured fluid. 
4. No stuffing boxes. 
Just one more feature that is influencing more and more plants to 
standardize on Hagan Ring Balance Meters. 
For full information, write for Hagan Bulletin 2M48. Hagan Corpo- 
ration, Hagan Building, Pittsburgh 30, Pennsylvania. 


HAGAN CORPORATION 


BOLEER COMBUSTION GONTR OL: SYSTEMS 


ante RING BALANCE FLOW AND PRESSURE INSTRUMENTS 


BUROMIN Se ree “ 
CALGON METALLURGICAL FURNACE CONTROL SYSTEMS 
THRUSIORQ FORCE MEASURING DEVICES 
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Power Plant Services For New Sinclair Laboratories 


at Harvey, Illinois 


BOILER HOUSE for the new Re- 

search and Development Labo- 
ratories of the Sinclair Refining Co. 
at Harvey, Ill. is compact in design, 
yet ample space is allowed for repair 
work on the equipment. Two 30,000- 
lb-per-hr, oil-fired boilers, shown in 
the accompanying view, provide 
heat and laboratory process steam 
for all of the nine buildings com- 
prising the Laboratories. A smaller 
auxiliary boiler is shown at the ex- 
treme left. Meter panels next to the 
boilers give necessary operating 
data. The forced-draft fans, mounted 
in front of the boilers, are controlled 
from these panels. Fuel oil tanks 
are located above ground behind the 
boiler house. 


In the background is an air com- 
pressor, which supplies compressed 
air to the laboratories. An auxiliary 
compressor is located at the rear of 
the boiler room. The connection to 
the city water main is also located 
in this building. 

Other facilities in the building in- 
clude a shop section for construction 
and repair of laboratory equipment 
and apparatus. The central store- 
house for the plant is also located 
in the building. Heating and process 
steam, compressed air, and water, 
together with other utilities, are 
piped to the various buildings in 
concrete tunnels and trenches. 
Where trenches are exposed, they 
have removable metal plate covers 
which perform an added service as 
snowfree sidewalks. 


The new Sinclair Laboratories, of- 
ficially opened on October 22, il- 
lustrate the current trend toward 
adoption of institutional campus 
lines in the layout of industrial re- 
search centers. 


Here nine buildings with a total of 
215,000 sq ft of floor space have been 
grouped in one landscaped 20-acre 
block so that the individual units 
can be doubled or trebled in size 
without encroaching on each other 
or on undeveloped sections of the 
38-acre site. 

Eugene C. Herthel, manager of 
the research and development de- 
partment, heads the new research 
center which has a staff of more than 
500 technical and non-technical em- 
ployees, including personnel for- 
merly located in the laboratories at 
the company’s East Chicago refinery. 

The new laboratories were de- 
signed and built by the Austin Co. 
who developed the overall plan in 
collaboration with E. W. Isom, Sin- 
clair vice president in charge of re- 
search. The engineering division of 
Sinclair’s research and development 
department, under the direction of 
H. C. Kuhn and A. H. Eron, super- 


vised details of planning and con- 
struction. 

The layout includes two large 
inter-connected, three-story air- 
conditioned buildings for adminstra- 
tive and general research activities, 


a tall six-section pilot plant building, 
a 46,000-sq ft engine laboratory, plus 
smaller structures for distillation 
and catalyst activity tests, other 
research functions and _ various 
services. 





NATIONAL CONFERENCE 
ON INDUSTRIAL HYDRAULICS 

FourtH ANNUAL National Con- 
ference on Industrial Hydraulics, 
sponsored by [Illinois Institute of 
Technology’s graduate school and its 
Armour Research Foundation, was 
held at the Sheraton Hotel, Chicago, 
October 20 and 21. Victor L. 
Streeter, director of fundamental 
fluid mechanics research, is director 
of the conference. 

Flanged Joints— Their Develop- 
ments and The Trend were covered 
in a paper by E. G. Schmidt, Super- 
vising Engineer, Crane Co. Severity 
of services on which flanged joints 
are used has required continued de- 
velopment and improvement of such 
joints to provide tight sealing means 
which require a minimum of atten- 
tion. The paper illustrates the lines 
along which such development has 
proceeded in the past, and describes 
recent development and test work 
on pressure-sealing types of joints. 

A comprehensive review and dis- 
cussion of hydraulic seals and pack- 
ings was presented by Carl E. 
Schmitz, Vice President-Director of 
Engineering, Crane Packing Co. 
Hydraulic packings such as “O” 
rings, “V” rings, hydraulic tucks, 
metallic, woven, and cloth inserted 
packings were illustrated and dis- 
cussed, as well as materials used in 


construction and services for which 
each is suited, including effects of 
temperature, speed of shaft in fpm 
and rpm, factors of design necessary 
for successful performance, types of 
equipment for which packings are 
best suited and recent trends in in- 
dustry concerning various styles and 
types of conventional packing mate- 
rials. 

H. H. Dunkle of Johns-Manville 
Sales Corp., in his paper on Gasket 
Design and Selection described vari- 
ous types of gaskets which may be 
classified as non-metallic, semi- 
metallic, or all metal. 

In a paper on Recent Develop- 
nents in Hydraulic Turbines, J. F. 
Roberts, Manager, Hydraulic De- 
partment, Allis-Chalmers Mfg. Co., 
dealt with the design and construc- 
tion of large hydraulic turbines, es- 
pecially those with ratings from 
10,000 hp to 125,000 hp. 

Hydraulic Surges in Pump Dis- 
charge Lines were treated in a paper 
by S. Logan Kerr, Consulting En- 
gineer. 

The basic principles of the jet 
pump were covered by R. G. Folsom, 
University of California, in his paper 
Predicting Liquid Jet Pump Per- 
formance, while explaining the im- 
portance of momentum considera- 
tions in calculating the overall per- 
formance of a given unit. 
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XCHANGERS OR CONDENSERS, 


@ Reduce down time 
@ Cut operating costs 
@ Improve heat transfer 


The machine shown is a W&T Visible Vacuum 

Chlorinator for the application of chlorine to cooling 

water circuits through the W&T De-sliming process. 

Its design is the result of over thirty-five years of pio- 

neering in chlorination, plus the accumulated experience of thou- 
sands of installations throughout the world, 


Because of the care put into its design and construction, this 
chlorinator can do these things economically and dependably: 


REDUCE DOWN TIME and eliminate costly plug cleaning by 
ridding condenser tubes of bacterial-induced slime growths. 


CUT OPERATING COSTS by keeping condensers and other 
heat exchange equipment in service longer without shut-down and, 
at the same time, give higher. operating efficiencies. 


IMPROVE HEAT TRANSFER by keeping water-side surfaces 
continuously protected against the formation of a: 
slime layer. 


For complete information on how these advantages can 
go to work for you, write today. There’s no obligation. 


WALLACE & TIERNAN 


PRODUCTS, INC. 
ORINE AND CHEMICAL CONTROL EQU 


Belleville 9, New Jersey * Represented in Principal Cities 
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Link-Belt Standardized Design 
Cuts Belt Conveying Costs 


In the Link-Belt “100” series belt conveyor idlers, we be- 
lieve that we have achieved the ultimate in design and 
performance, with evolution of engineering features pro- 
gressively since 1896. These features cut conveying costs 
by reducing maintenance, giving longer service, and per- 
mitting the greatest simplification. 

In addition to idlers, Link-Belt builds a great variety of 
standardized design conveyor elements and accessories 
such as: belt and apron feeders for uniform loading; trip- 
pers for intermediate discharge or distribution; drives using 
gears, reducers and chains; terminal machinery; supporting 
structures and enclosures. 


We are at your service for complete conveyor systems, 


or individual equipment, to suit your requirements. 
LINK-BELT COMPANY 


Chicago 9, Philadelphia 40, Pittsburgh 13, Wilkes-Barre, Huntington, W. Va., Atlanta, 
Dallas 1, Minneapolis 5, Denver 2, Kansas City 6, Mo., Los Angeles 33, San Francisco 24, 
Cleveland 13, Indianapolis 6, Detroit 4, St. Louis 1, Seattle 4, Vancouver, Toronto 8. 

11,212 


BELT CONVEYOR EQUIPMENT 


IDLERS «TRIPPERS « BELTS « PULLEYS « BEARINGS + DRIVES 








Grease-in—Dirt-out Seal 
prevents harmful foreign matter 
from reaching bearings — con- 
serves lubricant — prolongs 
bearing life. 


made with smooth rounded-edge outer 
shell of uniform thickness, and a full- 
length steel central tube, both con- 
tinuous-welded to dished steel heads 
to form sturdy, well-balanced integral 
units. 


Strong Brackets 
Support the Rolls 


Supporting brackets are 
tough malleable iron in 
reinforced ‘T-section to 

™ withstand load and im- 
pact. 


Interlocking 
Nuts and 
Yokes Pre- 
ven? Brackets 
from Spreading 


Impact Idlers 
with Rubber 
Treads 


_ Interchangeable with 
steel rolls this type provides a Cush- 
ion at loading points to protect idlers 
and preserve the belt—A good in- 
vestment where heavy lump materials 
are handled. 
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which pump? 


When you buy a pump you 
naturally expect good service, 
dependable operation, low power 
and maintenance costs and other 
benefits. The question is—which 
pump will give you these benefits 
in greater measure? 


To help you answer this question 
read the clear statements about our 
Company and our products—draw 
your own conclusions. 


1. Warren is backed by 50 years ex- 
perience in building pumps. 


2. Warren builds pumps exclusively. 
Our reputation is based entirely upon 
our ability to build pumps. 


3. Warren builds practically all types 
of centrifugal and reciprocating pumps 
and will engineer special pumps for 
special purposes. 

4, Warren ranks well among pump 
builders as to size, organization and 
facilities. 

5. Warren bows to no one in selecting 
the right pump for the job. “A War- 
ren recommendation is never a com- 
promise.” 


6, Our customers include many of the 
famous names throughout industry. 


7. Warren pumps are fairly priced— 
but not built toa price. Initial cost is 
insignificant when measured against 
results. 


8. Warren pumps are guaranteed—not 

only as to quality and workmanship, 

but also for performance as rated when 

shipped. Maintained efficiency is in- ae : 
herent in every Warren design. ‘ “Gael Reciprocating 


and Centrifugal 
Why not put your pump problems up to Warren? 


WARREN STEAM PUMP CO., INC., WARREN, MASS. 
Atlanta Boston Chicago Cleveland Denver Detroit Houston Manchester Los Angeles 
Minneapolis New Orleans New York Philadelphia Pittsburgh 
Richmond San Francisco Seattle St. Louis 
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Guard Your Power 


with Reliance Safety Water Columns and Gages 








Reliance Water Col- 


umns for all pressures 
up to 2000 Ibs. 














Illustrated above are four types of Reliance 
Gage Valves. At right (center) Prismatic Gage 
Insert; also single and double-window Mica- 
Protected Flat Glass Inserts. 





@ In spite of careful employee training and frequent warnings, 
low water level is still a common cause of serious boiler damage. 
Guard against power interruptions with ample means of check- 
ing water levels—even to having extra checks and signals to 
guarantee instant attention to approaching dangerous conditions. 


Reliance Boiler Safety Devices include all the elements of safe 
water level supervision. Known the world over for sturdiness, 
accuracy and dependability, Reliance ALARM Water Columns 
are available for any pressure, and gage equipment to suit every 
water level checking need. Recently added are electric signal- 
actuating devices for main boiler and other water-containing 
vessels. . Reliance Representatives in all principal cities willingly 
help you to select the most suitable equipment for your needs. 


Remote reading water level 
indication, so you can have a 
handy, easy-to-see gage on 
your instrument panel, is pro- 
vided by Reliance EYE-HYE: 
Write for Bulletin—mention 
your working pressure. 















THE RELIANCE GAUGE COLUMN CO. * 5902 CARNEGIE AVENUE + CLEVELAND 3, OHIO 
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390,000 


“ef , POUNDS OF STEAM 
mage. F | PER HOUR 


*heck- 
als to 
tions. 


f safe 


iness 
; Purchaser— 


lumns e Minnesota Power & Light Co. 
every . 


ignal- 


Location— 


tia : : Duluth, Minn. 
ingly 7 


1eeds, 
Number of Boilers 


Type of Boiler 
Erie City 3-Drum 
Steam Generator 


Pounds of Steam/Hr. 350,000 





Design Pressure... .1025 PSI 


Operating Pressure . 925 PSI 
Steam Temperature. . 905° F. 


Water Walls Erie City 
Bare Tube 


Air Heater. . 
Tubular 





STEAM POWER PLANT EQUIPMENT 


Complete Steam Generators « Type C 3-Drum Boilers « Type VL 
2-Drum Boilers ¢ The “Economic” Boiler with or without Water F ¥ | F C ITY 
Walls « Welded H.R.T. Boilers ¢ Welded Steel Heating Boilers « 


Coal Pulverizers « Underfeed Stokers e« Welded Pressure Vessels 


for the Process Industries. 





ERIE Ciry [Ron WORKS ¢ ERIE, 
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Talk about 


IRON CURTAINS | 
This Kennedy Valve has 


When you close a Kennedy Iron-Body 
Double-Disc Gate Valve, you drop a 
double iron curtain...twin discs of 
Kennedy Higher-strength Cast Iron 
— double assurance of complete clo- 
sure, even when grit is present in the 
liquid being handled. As soon as the 
port opening is completely closed, a 
wedging device between the discs 
drives them apart . . . forcing each 
disc against its seat. If grit is caught 
on one seat, the other seats tightly. 


TTT 


The lodgment of sediment or the 
position of the valve will not affect 
the action of the cams and discs. Op- 
eration is perfect with either disc to- 
ward the pressure. 


Every Kennedy valve...Iron-Body or 
Bronze...gate, globe, angle or check 
...is designed with equal care to give 
reliable performance in its particular 
application. - 


BUY FROM YOUR LOCAL DISTRIBUTOR. 


THE KENNEDY VALVE MEG. CO., ELMIRA, NEW YORK 
Office and Warehouses in principal Cities 





... twin discs of 


KENNEDY 
Higher-strength 
cast tron 





Kennedy Iron-Body Double-Disc Gate 
Valves are available with non-rising stem 
or outside-screw-and-yoke, for low, stand- 
ard, medium or extra heavy pressures, “in 
a full range of standard sizes. The Kennedy 
240-page catalog contains full details. 


KV-177 


KENNEDY valves-pipe fittings-fire hydrants 
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Kansas R. E. A. Station Reports Steady 
Savings With Worthington Super- 
charged Dual Fuel Diesels 


One way to get the real low-down on economical gener- 
ation of electric power is from a progressive R. E. A. plant. 
Here, in part, is what the Central Kansas Electric Co- 
operative Association has to.say about its Worthington 
Dual Fuel Diesel equipment: 

“Our engines have run approximately 3030 and 4100 hours, 
respectively, under loads varying from 300 to 1160 KW. Operation 
has been satisfactory at all loads. 

**One remarkable point is the low lubricating oil consumption 
.. . Also, we have had very little maintenance work. 

“The past month the total fuel and lubricant cost per KWH 
generated has been 1.517 mills. . . . The saving of gas over fuel 
oil is very great. 


"TOTAL FUEL AND LUBRICANT 
COST PER KWH -—$0.00151!” 


“A fire necessitated shutting off cur gas line for 12 hours. We 
switched to oil Diesel operation without any interruption.” 


Economy In Every Detail 


With Worthington Dual Fuel Diesels you get outstand- 
ing thermal efficiency on the cheapest fuel available — oil, 
gas or oil-and-gas in any ratio — while Worthington’s long 
leadership in developing Diesel design and performance 
means additional power for every operating-dollar you 
spend. For further proof that there's more worth in Worth- 
ington, contact Worthington Pump and Machinery Corporation, 
Engine Division, Buffalo, N. Y. 


atatecrterrmmccorrmiateca 


AAAAAAAY ~ 
OF. = 
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for dual safety in 
blow-off service 


Here‘s an EVERLASTING valve. 
team that's sure of a cordial recep- 


tion by engineers! 


This new EVERLASTING Duplex 
Blow-off Unit provides dual safety— 
plus extreme durability—obtained 
by coordinating the respective mer- © 
its of two highly efficient EVER- 


LASTING Blow-off Valves. 


V Check. 


This is the new 
Everlusting Rack & 
Screw Valve — 
screwed or flanged, 
Slow-opening type 
™+the sealing valve 


The Sealing Valve 


Y Unimpeded _straight- 
through flow — at full pipe- 
line capacity 


” W Seli-grinding action of 


disc across seat keeps valve 
constantly self-lapped to mi- 
croscopic precision—a drop- 
tight seal always assured 


 Non-wedge construction 
— valve cannot jam or stick 


these 
combined 
dvantages 


The Blowing Valve 


Y Built stoutly — to with- 
stand shock of the blow-off 
force 


wy Built of tough materials 
— to resist erosion and abra- 
sive action of solids in blow- 
off water 


Built without pockets — 
to prevent lodgement of 
solids 

Built to seal drop-tight 
— and stay that way 


PfGual operation these EVER- 
LASTING Valves have what - 


EVERLASTING VALVES give everlasting service! 
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QUAKER 


SERVICE LIFE Pre-Testing 


OFFERS THE 
POWER FIELD 


TORTURED ON THE RACK 
FOR LONGER 


QUAKER PRE-TESTED PRODUCTS FOR POWER FIELD ASSURE 
‘LONG TROUBLE-FREE SERVICE 


Test the finished products until they break down! That’s the aim of the 
technical men in Quaker’s modern laboratories. The results of these torture- 
tests are the reasons why Quaker Hose, Belting, Packings, moulded 
goods and other industrial products stand up so much longer in use. 
They're pre-tested and performance-proved! 


‘The adhesion test shown is just one of the 18 torture-tests. Here weights 
are attached fo the rubber section of the product for the purpose of stripping 
off the fabric. Tight adhesion of rubber-to-fabric is an important factor in 
the long-lasting quality of belting, hose and packings. Checking the adhe- 
sive qualities of rubber in Quaker products assures strong resistance to 
ply separation ... prevention of product breakdown in service. 

For higher plant efficiency and lower operating costs specify long-lasting, 
pre-tested Quaker Products. Call your nearest Quaker distributor. He and 
the Quaker sales engineer are teamed to provide accurate recommenda- 
tions on industrial rubber products. 


QUAKER RUBBER CORPORATION 


PHILADELPHIA 24, PA.» New York 7 + Cleveland 15 - Chicago 16 + Houston 1 
Western Territory 
QUAKER PACIFIC RUBBER CO. + San Francisco 10 + Los Angeles 21 - Seattle 4 


BELTING FOR 
MAXIMUM HORSEPOWER 
TRANSMISSION 


Huge flat belts driving large 
flywheels or small fractional 
horsepower drives on small 
motors ... Quaker pre-testing 
develops belts for every need 
of the Power Industry .. . 
belts to assure peak efficiency 
under all operating condi- 
tions. 


HOSE THAT STANDS 
WEAR AND ABRASION 


Hose for air, steam, water, oil, 
gas, chemical, fire or paint, 
Quaker makes it and makes 
it to fit the needs of the Power 
Industry . . . each length of 
Quaker hose is made right... 
pre-testing assures peak-per- 
formance. 


PACKINGS FOR TIGHTER 
SEALS ... LONGER WEAR 


Quaker packings are scien- 
tifically engineered for every 
use—for pumps, refrigera- 
tion compressors, water lines, 
valves and the many other 
places in the Power Industry. 
Each pre-tested for positive 
performance. i ‘ 


QUAKER finns nisl on 
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QUICK - STARTING 


TURBINE 


FOR FEED PUMP 
EMERGENCY DRIVE 








The turbine shown at the right picks up 
the feed-pump load in case the motor, 
which normally drives the unit, is inoper- 
ative. Thus the turbine must be able to 
start quickly and be completely reliable DATA 


—characteristics which are assured by the The turbine is 620 hp, 3550 rpm for 


A 850 psi, 900F st ith 2.5 psi 
generous blade clearances and one-piece iw = ° ~ vis 


construction of the Terry Wheel. Installed in the Crawford station, 
co ‘ Middletown, Pa., Metropolitan Edison 
This is but one example of many, special Co. Gilbert Associates, Inc. were the 


turbine requirements that are met by the consulting engineers. 
Terry solid-wheel turbine. Details on how 

this and other Terry Turbines will meet 

your individual needs will be gladly sup- 

plied by a Terry engineer. 


THE TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CONN. 
=) i A 
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PLANE SNIPS POWER LINE; 
CONTROLLER RE-ROUTES LOAD 





L&N Load-Frequency Equipment 
Installed for Every-Day Service, 
Takes Emergency in Stride 


This plone cath provided an unex- 
aero test for haa anomeatee? ee 





. in the Load Dispatcher's Office, Glenwood, N. Y., which handled the emergency efficiently . . 


When Long Island Lighting Co. installed L&N Load-Frequency Con- 
trol equipment, they were seeking principally to simplify the every-minute 
job of supplying power from the most efficient source. 


The Control met their needs completely. It quietly directed traffic 
both within the Long Island system and along a tie to Consolidated 


"4 for Edison. It saved time, trouble, and money. 
5 psi 
But before long a different kind of test confronted the equipment. 
tation, An airplane, crashing into high voltage lines, chopped off 60,000 kw of 


—— the Glenwood Station’s 145,000 kw load. 





Instantly the excess output flowed along the tie. But in another in- 
stant, the Load-Frequency Controller jumped into action. It reduced 
the generation in quick steps. Correspondingly it cut back on the tie 
load. In a matter of minutes, the Station was generating only its own 
requirements. And power service on the station side of the break had 
not even trembled. 


See 


Why not investigate the possibilities of L&N Automatic Control for 
routine or emergency operation in your power plant? with contol cantelized as hewn: 
left panel, top to bottom, Micromax 


a froqency “ser Loud Line Load 
: ontrolier ster Load-Frequency 
2 LEEDS & NORTHRUP COMPANY, 4973 STENTON AVE., PHILA., PA. Controller, Riaht Mi 7 


i oD rr NORTH R Tv Pp Reactive ood Racmaert for od pow 


interchange, two P, 
Controllers. 
MEASURING INSTRUMENTS - TELEMETERS - AUTOMATIC CONTROLS - MWEAT-TREATING FURNACES 
Jrl. AD N-56-461(1) 


December, 1948—POWER GENERATION—Chicago, Ill. 











Tight, leakproof joints between 
boiler headers and caps are 
quickly and easily obtained with 
specially designed Roto tools. 
These tools have been used widely 
for many years, and are sold on 
a money-back guarantee of satis- 
faction. 


for OUTSIDE CAPS 


Scale, rust or other adhering matter is re- 
moved with a Roto Reseating Machine, 
assuring a smooth, true fit. This air-driven 
machine cleans headers and caps with an 
abrasive cloth disk fastened to a flat sur- 
face plate whose pilot ring accurately cen- 
ters the disk on the gasket seat. Caps are 
cleaned by securing the machine in a vise 
and holding the cap against the disk. 
Three pilot rings are furnished, one for the 
header and two for cleaning both seats of 
the caps. 


The inexpensive abrasive disk is easily 
replaceable when worn, assuring a true 
grinding surface at all times. The machine 
is light (10 lbs) and convenient to handle. 
It develops 1 hp at 5,000 rpm. and is geared 
down 5 to 1 to provide ample torque. 


Send for details and prices. 


Roto Reseating Machine 
for boiler headers with 
outside caps 


OPP PP PPP RHR AP HK) 


illustrating ease of operation of 
Roto Hand-hole Seat Scraper. 


for INSIDE CAPS 


Roto Hand-hole Seat Scrapers can be fur- 
nished to clean standard round and oval 
holes. This simple, hand-operated tool is 
equipped with retractable knives, mounted 
on the end of a revolving spindle having 
a bearing in a substantial yoke. An ad- 
justable spring automatically maintains 
tension on the knives, sufficient to remove 
all foreign matter but not enough to cut the 
metal. A few turns to the right and the 
job is done. A half turn to the left releases 
the machine. Write for bulletin and prices. 





MAKE OF BOILER /|TUBE SIZE 


Babcock & Wilcox a” 
B. & W. No. 40 Header} 314” 
B. & W. No. 41 Header} 2” 
B. & W. Superheater a” 
Babcock & Wilcox 4t3 x 5” 
Casey Hedges 4” 
Casey Hedges 34" 
Combustion Engineer’g| 3” 
Edge Moore gd 
Franklin a" 
Geary 4” 
Heine 34” 
Heine 314" 
Keeler a” 
Keeler 4” 
Murray a” 
Murray 314” 
Oil City 4” 
Oil City 31,” 
Union Iron Works 4” 
Walsh & Widener 4” 


OPENING 


Oval 
Oval 
Oval 
Round 
Square 
Oval 
Oval 
Round 
Oval 
Round 
Oval 
Oval 
Round 
Round 
Diamond 
Oval 
Oval 
Oval 
Oval 
Pear Shape 
Oval 














ELLIOTT COMPANY-ROTO DIVISION 


Newark 1, N. Y. 


147 Sussex Avenue 
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NEW PULVERIZED ANTHRACITE 
UNIT AT SCRANTON’S 
SUBURBAN PLANT 


(Continued from page 59) 


tifier units. These are partially man- 
ual, but are automatic insofar as the 
rapper controls are concerned. These 
permit a predetermined cycle of rap- 
ping operation for both discharge and 
collecting elements to be set up and 
maintained until changed. 
Operation of the blower supplying air 
under the cinder bed, the clinker 
grinders, and the ash feeder trays are 
all local manual. There are possibil- 
ities that, as experience indicates, 
these controls may be centralized and 
partially automatized to obtain fur- 
ther possible benefits in the way of 
better operation with less expense. 
The ash disposal system controls are 
of the local manual type and are lo- 
cated adjacent to the equipment in 
the boiler area. Operation of some in- 
tegral parts of the system is auto- 
matic within the system. 

The cinder return system control is 
partially local manual but with inte- 
gral automatic collector unloading, on 
a timed cycle. These controls are lo- 
cated adjacent to the equipment 
served in the boiler area. 

(i) The boiler soot blowing system, fur- 
nished by Diamond Power Specialty 
Corporation, is of the steam-blowing, 
air-operated type and includes a re- 
mote automatic sequencing control 
located at a convenient point in the 
boiler room. 


General 


A broad view of the foregoing 
description of the features of Scran- 
ton’s new unit gives further positive 
indication of the increasingly greater 
importance or higher efficiency in 
the utilization of fuel and labor, in 
spite of the considerably greater 
equipment cost involved. The con- 
tinually rising costs of fuel, even the 
low grade by-product and refuse 
coal involved in the design of this 
plant, leave no other logical alter- 
native than to design for much high- 
er levels of performance and avail- 
ability than heretofore considered 
practical and justifiable. 

The inclusion of specific means for 
returning and re-burning of fly-ash, 
having appreciable carbon content 
in an anthracite furnace, as de- 
scribed herein, is a new and untried 
approach to the problem of recover- 
ing the substantial loss heretofore 
considered inherent in firing of this 
type. Its operating record should be 
of vital interest to many. 

The authors express their ap- 
preciation for the excellent coopera- 
tion of their associates and collabo- 
rators in the development of this 
record. The installation bears testi- 
mony to the foresight and ability of 
the three major parties involved; 
namely, The American Gas and 
Electric Service Corp. as Engineers 
and Constructors, Foster Wheeler 
Corp. as Designers and Builders, and 
The Scranton Electric Co. as Owners 
and Operators. 
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View of boiler front from air- 
conditioned Control Room in the 
efficient and modern Industrial 
Canal Station of the New Orleans 
Public Service. Shown here are 
six of the 18 modern Peabody 
H-26 Combination Gas and Oil 
Burners installed in this new plant. 


PEABODY BURNERS TO FIRE NEW PLANT 
; OF NEW ORLEANS PUBLIC SERVICE 


| has served ; 
New Orleans 
Public Service 


and other 


One of America’s newest and most 
efficient power-generating plants is 
the new Industrial Canal Station of 
the New Orleans Public Service. 
Eighteen modern Peabody H-26 
Combination Gas and Oil Burners are 
installed in this plant to handle 
90,000 Ibs. of oil or 1,597,000 cu. ft. 
of gas per hour, interchangeably, and 


generate more than 1,200,000 Ibs. of 
steam per hour! At this high fuel- 
firing rate, maximum efficiency is im- 
perative — that’s why New Orleans 
Public Service, like other leading 
Public Utilities, specified Peabody 
Burners . . . the standard of efficiency 
for more than 20 years. 





PEABODY 


ENGINEERING CORPORATION 
580 FIFTH AVENUE * NEW YORK 19,N.Y. 


Manufacturers of all types of combustion equipment, direct- 
fired air heaters, gas scrubbers, coolers, and absorbers. 


utility leaders 


For further details, write for Bulletins 803 and 903 





than 20 years. 





4 REASONS 


QUIS DOW 1 CRIP 


EVERY DART... is precision-machined to a true ball joint... then spheri- 
cally ground to give wide, true-bearing surfaces. Reason why Darts fit snugly 


without excessive wrenching . . . are always leakproof. 


2. EXTRA-WIDE BRONZE SEATS... resist pitting, electrolysis and corrosion 
... Stay drop-tight. 


of installations. 


kz EXTRA-HEAVY SHOULDERS... shrug off wrench abuse through dozens 


PRACTICALLY INDESTRUCTIBLE . . . body and nut of air-refined, high 
test malleable iron resists stress, stretching and wrenching .. . ensures that 
connections will stay tight. 


: 
\ 


See your supplier today about these out- 


“Uy 


S 
ws 


standing, money-saving features of Dart 


vol 


Unions. 


E. M. DART MANUFACTURING CO. 
PROVIDENCE 5, RHODE ISLAND 
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WILL TOMORROW’S 

EXECUTIVES BE ENGINEERS? 
(Continued from page 53) 

eminently qualified for broader re- 

sponsibilities. 

However, by its very nature, en- 
gineering attracts individuals who 
seem to find this broadening effort 
difficult. Engineering students fre- 
quently are people of precise mental 
habits. Their intense interest in 
their chosen field produces a marked 
tendency toward clannishness. 

Similarly, most of today’s engi- 
neering training accents preparation 
for strict engineering application 
with little or no attention given the 
broader aspects of business adminis- 
tration. New types of engineering— 
the increased specialization of the 
engineer — have stampeded some 
schools into pouring more engineer- 
ing courses into their curricula. As 
a result, in many instances, not even 
the status-quo—unsatisfactory as it 
may be—is maintained, but instead, 
what few elective subjects engineers 
have had in the past are being sup- 
planted by more engineering classes 

Finally, industry must not be 
guilty of limiting the possible 
achievements of the engineer in the 
management field. ° The engineer 
doing exemplary work in the labora- 
tory or in the development field must 
not be prejudiced in his opportuni- 
ties to accept new responsibilities 
because of the value of his work in 
his engineering position. 

Well, then, what can we do about 

it? 
In the first place, we should re- 
align our sights—give a new set of 
standards to tomorrow’s engineer. 
The miracles of modern living are a 
tribute to yesterday’s engineer—the 
man who was asked only to create 
them. If we can show that an en- 
gineer can provide even greater serv- 
ice in the future by expanding his 
activities beyond the pure engineer- 
ing field, I feel sure that the student 
of today will accept this challenge 
and meet it as successfully as did 
his technical ancestors. 

Because you are honor students 
there is reason to feel that you may 
be drifting into harmful detachment. 
Honor standing usually indicates 
diligent study; and diligent study, in 
turn, frequently leads to aloofness. 
Understand me—I am not discourag- 
ing application. Engineering cannot 
be absorbed by an occasional expo- 
sure to textbooks. It requires study— 
serious study! 

But I believe there is a fine 
balance between serious study and 
the more nebulous advantages which 
come from collateral interests and 
participation in broader activities. 

In moderating the training an en- 
gineer receives, colleges and univer- 
sities can make even more valuable 
contributions if they will re-examine 
existing courses and realign subjects 
to meet the expanding needs of the 
engineer. I believe the progress in 
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SAFE OPERATION AND MAINTENANC 


STAIRWAY ... DOUBLE-FLOW towers are 
equipped with a stairway built at the 
enclosed endwall of the tower. This elim- 
inates fog envelopment and ice formation 
on stairways or ladders built over louvered 
sections. Operators do not have to climb 
high, dangerous ladders. 


HANDRAILS .. . stairway and wide, level 
fan deck are guarded with high handrails. 
At no time is the operator at the mercy of 
high, gusty winds or in danger of inad- 
vertently falling off the tower. 


OUTSIDE WALKWAY .. . a short stairway 


leads to a walkway over each distribution 
basin. Water level may easily be adjusted 
or the basin cleaned. Complete flexibility of 
operation or maintenance.is a result with- 
out the usual risks and dangers involved. 


INSIDE WALKWAYS... . through the in- 
terior of the tower, walkways enable the 


operator to observe water breakup, condi- — 


tion of structure, and operating conditions 
of the tower. This can all be checked while 
the tower is in operation without danger 
to the operator. 


WALLED FAN CYLINDERS... each fan 
is enclosed with a fan cylinder . . . high 
enough for safety, low enough for easy 
inspection. And, there is plenty of room 
between the cylinder and fan deck railing 
for free movement without risk. 


Tower owners and operators know that 
MARLEY DOUBLE-FLOW towers are SAFE 
TOWERS . . . safe in any stage of operation 
or maintenance . . . safe in any weather. 
That’s why more and more Safety Engineers 
of America’s great industries are recommend- 
ing MARLEY DOUBLE-FLOW COOLING 
TOWERS. 


Specify MARLEY Double-Hlow 


THE MARLEY COMPANY, INC. © KANSAS CITY 15, KANSAS 
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ASH RECEIVER P7" 
& SEPARATOR Y 
4 


“VAC-VEYOR” 
SYSTEM 


Dust 
COLLECTOR 


REAR PASS, 
HOPPERS 


ASH 
GATES 


In this system, ashes, siftings, soot and 
dust are conveyed by pipe from the ash 
pits, dust collectors, stack, etc., to an ash 
receiver and separator at the top side of a 
silo—by means of a vacuum. One man 
operates the system, keeping your plant 
cleaner with less labor. 


ROLLER BEARING GATE 
Incorporating double rack and pinion for 
granular or powdered materials, these drip- 
proof self-cleaning gates will not corrode, 
bend or warp. Material cannot collect in 
back of gates—these ball bearing gates 
operate manually or electrically without 
strain or ramming. 


DRAG SCRAPER SYSTEM 


Coal is dug evenly with minimum power 
consumption. Tail blocks can be slung 
between posts and moved by hand, me- 
chanically moved on I-beam track by tail 
block car, or suspended from aerial bridge 
_ system. One man can operate entire system 
by remote control. 





- OTL RASA 





HANDLING 


Coal arrives by rail, is dumped into 
hopper, raised by bucket elevator and 
discharged either into bunker for im- 
mediate use or down chute to yard 
storage. One operator controls all 


AUTOMATIC 
WEIGHING SCALE 


Accurately weighs coal and similar 
materials from 1 to 60 tons per hour. 
Vibrating feeder plate eliminates belts, 
pulleys and motors. Scale is totally 
enclosed, dustproof and quiet. 


ASH HOPPERS AND GATES 


Steel plate ash hoppers are low cost, 
rigid, unbreakable, watertight and, 
when lined with refractory material, 
resist temperature and erosion. Ash 
gates are designed for use on stoker and 
pulverizer ash hoppers where water 
sealing and draining is essential. 


Beaumont engineers design and erect this and associated equipment—a com- 
plete coal and ash handling system. You save in installation as well as in 
handling. ONE CONTRACT—ONE RESPONSIBILITY—FOR BULK HAND- 
LING SYSTEMS. Write for more information to: 


BEAUMONT BIRCH 2 


1503 RACE STREE 


— PHILADELPHIA 2, PENNA. 





this direction being made right here 
at Hopkins and at some other lead- 
ing engineering universities is a 
bright note for the future. 

The Hopkins policy of a thorough 
grounding in such basic engineering 
subjects as mathematics, chemistry, 
and physics, while emphasizing the 
importance of English, public speak- 
ing, psychology, philosophy, and 
other cultural subjects, represents a 
realistic approach to our problem. 

What industry wants from the en- 
gineering schools is an adequate 
supply of young fellows well founded 
in mathematics, the natural sciences, 
and basic engineering, but also 
schooled in the bare elements of 
political science, economics, finance, 
commercial law, business, etc. Not 
specialists in each of these fields— 
just active fellows with a good well- 
rounded education, well slanted 
toward engineering. 

While I feel that the present 
educational system does a fine job of 
training research men, teachers, and 
engineers for advance development, 
I think the’college can help indus- 
try’s engineer in another way. To 
close the gap between the classroom 
and industry, the importance of hav- 
ing the undergraduate and the 
teacher work in industry can hardly 
be over-emphasized. 

And finally, what can industry do? 
In the first place, the trend toward 
acceptance of the engineer as good 
executive material is increasing. 
Engineers who have the additional 
qualifications necessary for manage- 
ment responsibility are setting a 
successful precedent which will 
accelerate the progress of their 
younger colleagues. 

Then, too, industry has recognized 
its responsibility when it requests a 
broad-gage educational program for 
engineering undergraduates. It is 
fulfilling this obligation with an in- 
clusive program of student recruit- 
ment, and following along with what 
amounts to industrial “post gradu- 
ate” courses. 

Although I agree that academic 
post graduate work is essential for 
the research engineer and the teach- 
er, I feel that for the industry 
engineer, this actual training in in- 
dustry is superior. 

What I do want to stress is that 
today the engineer faces new hori- 
zons. He can be of service not only 
in his profession but also in the 
major administrative posts of indus- 
try. Although progress has been 
made, it is up to the engineering 
student, the college, and industry to 
see that today’s engineer is qualified 
to fulfill his destiny. If all of us do 
our jobs well, we know who will be 
tomorrow’s executives. 


SMALL LINES sometimes become so 
tightly clogged that they cannot be 
blown out with air pressure. A dis- 
carded speedometer cable can be 
used effectively in this case. 
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gradu- Thawte Fan Stacks produce a definite controlled degree of draft— 
cademic because in a unit packaged design they combine, (1) the induced draft fan, (2) the breeching 
itial for connecting the fan and stack and (3) the stack itself. All three are interdependent and affect 
e teach- the controlled, overall operation. To design, engineer and purchase these parts separately: 
ndustry . would not produce the same accurate, known results that this packaged unit offers. 
iasimall And what about Tubular Dust Collectors? Thermix offers multiple small diameter tubes 
is that for high centrifugal force and resulting efficiency, plus the added advantage of smaller 
w hori- space requirements and more accurate dust control for your plant. 
10t only A call to the field engineer nearest you will place at your disposal a specialist in the field 


in the ? 
f indus- ; aad aan (cng Project & Sales Engineers 


neering THE THERMIX CORPORATION 


t 
tualsfied First National Bank Bldg. Greenwich, Conn, 


of us do i (Offices in 28 principal cities) 
will be Canadian representative: T. C. CHOWN, Ltd., 1440 St. Catherine St. W., Montreal 25, Quebec 


~- | PRAT-DANIEL CORPORATION 


A as Manufacturers of Thermix Equipment 
a EAST PORT CHESTER, CONN. 
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i ONE PU M = on the job is 
worth aa in the repair | 


SIER-BATH SCREW PUMP 


Advantages: « pulseless 
flow « anti-friction bear- 
ings « vibrationless 
operation » low mainten- 
ance cost « rugged 
construction. 

Pumps: Acetate, asphalts, 
brines, Bunker C Fuel Oil, 
Cellulosics, Greases, 
Molasses, Syrups, Lube 
Oils, etc. 

















































SIER-BATH GEAREX PUMP 


¢ Balanced Axial Thrust + Pulseless 
Fiow + Vibrationless Operation - 
Roller Bushings for Precision Run- 
ning under load. 


Pumps: Oils, Varnishes, Solvents, 
Molasses,, Chemical Solutions. 
Capacities: 1-550 g. p.m. 


Discharge: 250 p. s. i. for medium 
or high viscosities. 50 p. s. i. for 
water. : 



































The most notable point about SIER-BATH 
Screw Pumps and Gearex Pumps is their 
relative freedom from maintenance. 


nee is no mystery about the ability of Sier-Bath 
Pumps to stand up under the most trying conditions. 
After ail, in such pumps, the worms and gears are the most 
important parts. And when you consider that Sier-Bath 
Pumps are made in the best equipped precision gear shop 
in the country, it is easy to understand their exceptional 
dependability. Their pulseless flow and vibrationless opera- 
tion greatly reduce maintenance cost—there is much less 
wear on valves, couplings and other fittings. Pipes and 
joints remain tight. With labor costs at their present high 
figures, these are important points to consider in pump 
selection. Send for descriptive booklet. 


ALSO MAKERS OF SIER-BATH PRECISION GEARS 









_ FOUNDED 1905 MEMBER A. G. M. A. 








© Sjer-Bath 


GEAR and PUMP CO., Inc. % 








9286 HUDSON BOULEVARD e NORTH BERGEN, NEW JERSEY 
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THE CONDUCTIVITY TEST 
(Continued from page 62) 


blowdown are suspended solids or 
the dissolved solids such as alkalin- 
ity, silica and total dissolved solids 
concentration. Once the factor limit- 
ing boiler water concentrations is 
determined, it is possible to control 
this factor within pre-determined 
limits by knowledge of the relation- 
ship of this substance to other sub- 
stances in the boiler water. 

For example, assume that at a cer- 
tain plant it was determined that 
silica was the limiting factor and 
should not exceed 100 ppm in the 
boiler water. Through laboratory 
analyses it is possible to calculate 
the concentration of other substances 
in the boiler water when silica con- 
centration reaches 100 ppm. Thus, 
while the control of blowdown could 
be determined by the silica test, for 
the sake of simplicity, control is 
usually based on the chloride test or 
the conductivity test. Since alka- 
linity concentrations can be varied 
by the internal treatment, it is cus- 
tomary to maintain a separate con- 
trol for this factor. 

The conductivity test provides an 
accurate and simple method of blow- 
down control. However, certain 
limitations must be taken into ac- 
count. While the conductivity test 
measures the total ionic concentra- 
tion, the hydroxide ion (alkalinity) 
has a much higher conductance than 
the other ions present such as sul- 
fates and chlorides. Thus, for ac- 
curate results, the sample must be 
neutralized before the conductivity 
test is made. In many plants the 
alkalinity concentration remains 
relatively stable and blowdown con- 
trol sometimes’ can be based on the 
relative conductivity of an un- 
neutralized sample. 

For accurate results, however, a 
boiler water sample should be 
neutralized before the conductivity 
test. Until recently, this neutraliza- 
tion was usually made to the phenol- 
phtalein endpoint with sulfuric acid, 
converting the hydroxide ion to the 
sulfate ion and thus eliminating the 
exceptionally high conductance due 
to the hydroxide ion. Care must be 
taken in this neutralization step 
since slight over-neutralization will 
materially effect the conductivity. 

Gallic Acid for Neutralization 

A recent development has been 
the use of gallic acid in the neutral- 
ization step. Gallic acid is an organic 
acid and does not ionize or change 
the conductivity to any appreciable 
extent. Thus, with the use of gallic 
acid, the hydroxide ion is neutral- 
ized and an excess of gallic acid will 
not effect the conductivity to any 
significant extent. In addition, gallic 
acid is particularly convenient to 
handle since it is a solid material. 
Hence the neutralization can be ac- 
complished simply by adding a 
measured amount of gallic acid by 
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For Boiler Feed. 


IS WATER YOUR 
BOTTLENECK? 


HOT-FLOW® SOFTENER 
CONVERTS WATER STEAM 
CHEMICALS INTO SAFE 
BOILER FEED WATER 








1. Accurate and Uniform 
chemical feed. 

2. Complete chemical reaction, 

3. Adequate sedimentation. 


4. Long filter runs and 
long filter hed life. 





YOUR ANSWER IS IN 
THIS EXCLUSIVE DESIGN 


Infileo Hot-Flow® Softener tank is divided into two 
compartments of equal volume. Chemicals and heated 
raw water are mixed in the upper annular section 
above a stilling plate. Chemical reaction is completed 
as the mixed chemicals and water flow slowly around 
and downward in the annular section. At the bottom, 
treated water separates from the precipitate and rises 
in the central cylindrical uptake to the takeoff, while 
the sludge settles to the bottom of the tank. 





MAXIMUM Water Treatment - MINIMUM Chemical Cost 
Water Conditioning and Waste Treating Equipment 


FIRST 


Write or Call nearest Field Engineer or Chicago Headquarters 


Atlanta Cleveland El Paso Minneapolis Pittsburgh San Francisco 
Baton Rouge Denver Houston New York City Philadelphia Seattle 

Boston Detroit indianapolis Omaha St. Lovis Tulse 
Buffalo Edgefield, $. C. tos A Orlando, Fla. San Die 


INFILCO INC. @© 325 WEST 25TH PLACE © CHICAGO 16, ILLINOIS 
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New Condenser Cuts Refrigeration Costs 


Saves Cooling Water 


@ The Niagara Aeropass Condenser cuts 
the cost of refrigeration by running com- 
pressors at lower head pressure, saving up 
to 35% of power. It uses no cooling water. 


The refrigerant gas passes thru twocoils 
in an air stream. The first,“Duo-Pass” dry 
coil, removes the super heat by air cooling 
and condenses oil vapor. The second, 
condensing coil, drenched by recirculated 
water spray, condenses by evaporation, 
transferring to the air 1,000 BTU for 
every pound of water evaporated. This 
done at low temperature, no scale forms 
on condenser tubes to clog air passage. 


Between the two coils is the “Oilout’, 
which purges the system of crankcase oil 


and dirt, keeps it always at full capacity. 


The “Balanced Wet Bulb” control holds 
head pressure at the practical minimum. 
It automatically proportions the fresh air 
stream to the condensing load with the 
full benefit of power-saving on cool days, 
providing full capacity for peak loads. 


Niagara Aeropass design results from 
over fifteen years’ experience condensing 
by air. It is completely trustworthy for 
year ’round operation. Users say,‘‘It saves 
half the difficulties and labor of running 
a refrigeration plant.” 


Units range from 10 to 100 tons capacity. 
For full information ask for Bulletin 103. 


NIAGARA BLOWER COMPANY 


Over 35 Years of Service in Industrial Air Engineering 


Dept. PG, 405 Lexington Ave. 


New York 17, N. Y. 


District Engineers in Principal Cities 


HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 





means of a small measuring cup. 
This gallic acid neutralization is to 
be favored, particularly in the hands 
of non-chemical operators, because 
of the simplicity and accuracy of the 
neutralization step. 

The procedure is as follows; using 
approximately 50 ml. of sample, add 
two dippers of gallic acid (0.2 
grams) (see Fig. 3). Read temper- 
ature and set compensation dial on 
instrument (see Fig. 4). Read con- 
ductivity direct from instrument 
(see Fig. 5). 

The relationship between specific 
conductance and dissolved solids 
content of a boiler water depends 
upon the ratio of the various ions in 
the boiler water and this will vary 
slightly from plant to plant. A rea- 
sonably accurate average value, 
determined over a wide range of 
operating conditions is that one 
micromho of conductance is equiva- 
lent to 0.8 ppm of dissolved solids 
with sulfuric acid neutralization, and 
0.9 ppm of dissolved solids with gal- 
lic acid neutralization. 

The relationship between micro- 
mhos and dissolved solids can be 
individually established for each 
plant by determining both the con- 
ductance and the dissolved solids 
content of a series of approximately 
10 samples taken over a two week 
period. 

Types of Installations 

As previously mentioned, con- 
ductivity instruments are available 
for all types of installations and 
needs. Simplest and most common 
use for the conductivity test is as a 
daily spot check for steam purity or 
for control of boiler blowdown. The 
conductivity instrument is usually of 
the small portable type such as 
shown in Fig. 5. 

Another type of installation is the 
use of a conductivity controller. In 
this case, the conductivity instru- 
ment is permanently mounted and a 
sample of boiler woter or steam is 
first cooled in a cooling coil or 
similar device and the sample then 
flows to the conductivity cell. The 
controller type instrument is set at 
a pre-determined conductivity. If 
the conductivity exceeds the setting 
on the instrument, a warning such 
as a bell or light is actuated. This 
type of istallation has been applied 
to return systems where serious 
contamination can occur. In such 
cases, the conductivity controller can 
actuate a solenoid valve discharging 
the contaminated condensate to 
waste, thus preventing it from en- 
tering the boiler where _ serious 
damage may occur. 

Finally, where a permanent con- 
ductivity record is desired, a con- 
ductivity recorder can be employed. 
These instruments in addition to re- 
cording can also be equipped with a 
controller device to give a warning 
or operate a valve at a pre-deter- 
mined value. Since conductivity cells 
usually cannot stand temperatures in 
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PUTS. ») STEELBUILT 
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e Prepare FREE 
FLOWING Coals 


e Crush ROM Coals 
ECONOMICALLY 


© Remove Debris 
AUTOMATICALLY 


e Eliminate Oversize 
COMPLETELY 











The “Pennsylvania” Bradford Breaker 
is an efficient crusher and scavenger. 
It produces uniform coals, that screen 
to approximately the same percentages 
day after day. Power requirements are 
low. Maintenance costs are extremely 
small. Breakers installed 40 years ago 
are still in daily service. 


For complete information on Bradford 
Breakers ...at the Power Station, at 
the By-Product Coke Plant, at the 
Coal Mine and Cleaning Plant... 
write for new Bulletin No. 3007. 


Liberty Trust Bldg., Philodelphia 7, Pa. 


Wew York © Pittsburgh © Chicago * Les Angeles * Birmingham 
Associated with Fraser & Chalmers Engineering Works, Londen 
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Tip-Toe Tube Cleaning With 


ELECTRICALLY DRIVEN | 


TUBE CLEANERS 


In installations where bedlam is 
taboo, Wilson Electricaliy Driven 
Equipment gives you tube cleaning 
on the Q.T. . . . quiet, efficient, 
trouble free. 

And where air, steam or water are 
not available for tube cleaner op- 
eration, Wilson Electric Equipment 
will do a fast job—no matter what 
the deposit — even on plugged 
tubes. 

Wilson Electrically Driven Tube 
Cleaners are easy to handle and 
operate. They are portable . . . can 
be taken into steam drums or slung 
in convenient lecations. And they’re 
built for tough service, too. The 
shafting, for example, is specially 





Type C Electrically 
Drives Cleaner. 








See your local Wilson repre- 
sentative for additional in- 
formation, or write direct and 
mention current character- 
istics required. 


wound to resist torque — it won't unravel — 


there is no distortion. 


Ideally suited for cleaning HRT and other boil- 
ers, heat exchangers, etc. Wilson Electrically 
Driven Tube Cleaners are available with one- 
or two-speed drives, for various tube sizes 
from %” up—straight or curved. All standard 
Wilson accessories can be used with these 


Cleaners. 


THOMAS C. WILSON, INC. 


21-11 44th AVE., LONG ISLAND CITY 1, N. Y. CABLE ADDRESS: “TUBECLEAN,” NEW YORK 


TU 8-t 
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CLEANERS 





excess of 180 to 200 F, a cooling coil 
is employed to cool the sample o. 
boiler water steam or condensat 
prior to the cell. Where the record- 
er is to be used to continuously 
measure steam purity, a Straub De- 
gassing Condenser, Fig. 2, is usually 
recommended ahead of the recorder, 
since this condenser removes the 
gases of ammonia and carbon diox- 
ide as well as cooling the sample so 
that a true reading of steam purity 
is obtained 

In addition to the use of the con- 
ductivity test in power plant opera- 
tion, this test also has many 
applications in specific industries to 
control purity. Typical applications 
are the measurement of concentra- 
tion of free caustic in detergent 
solutions, the measurement of free 
acid concentration in acid pickling 
baths, checking purity of distilled or 
demineralized water, checking com- 
pleteness of rinsing and washing, 
and measuring the extent of a reac- 
tion. 


THE DESIGN OF AN 
ATOMIC REACTOR 


(Continued from page 73) 


passages, size and location of fuel 
channels, the purity of the moder- 
ator, the purity of the uranium, the 
power and power history of the re- 
actor, the history of the fuel units, 
the reactor temperature and a num- 
ber of other factors. The selection 
of the moderator would be the re- 
sult of a similar study. This sounds 
like a complicated program and it 
is. These are the kind of studies 
that require cooperation on the part 
of physicists, engineers, and chem- 


ists. Studies as complex as this give 


complex answers and if any progress 
is to be made some simple rules of 
guidance are needed. In general, the 
essential principles are the availa- 
bility and cost of moderator, the 
amount of fissionable material re- 
quired, and the behavior of the ma- 
terials within the reactor under 
operating conditions. Also as every- 
one experienced in development 
work well knows, experiments are 
required to verify even the most 
elaborate and careful calculations. 

As a matter of fact a great deal of 
the study of the various interrela- 
tions has been done by the coopera- 
tion of engineers and physicists. 
Already a few experiments have 
been made and more have been pro- 
posed. Studies, designs, and experi- 
ments need an objective. The ob- 
jective of building and operating an 
experimental atomic energy reactor 
for power is a strong enough incen- 
tive to push the necessary study and 
experiment along. It should be re- 
membered, however, that team work 
is required and the skill of the en- 
gineer in reducing things to practice 
and building must have its proper 
place. 
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A Buell Cyclone traps the coarse particles as only a cyclone can, 
and it traps the finer particles, too, as only a cyclone with the 
van Tongeren “Shave-Off” is able. The end result is a “satisfac- 
tory-in-use” collection system that really does the job—with the 


highest possible practical efficiency. 


With all its higher efficiency, a Buell Cyclone retains all the 
operating advantages of large diameter: large openings that 
cannot clog; construction that reduces abrasive wear and main- 
tenance to a practical zero; easy 


accessibility for inspection and repair. 


Let our engineers assist in solving 
your fly-ash problem or in space-plan- 
ning for effective collection on new 

Af you re at the boilers. For information on this service, 


POWER SHOW write: Buell Engineering Company, 
SEE how the Buell 24 Cedar Street, Suite 5000, New 


Shave - Off works. York 5, N. Y. 


Our working model there 
will be TRANSPARENT. 


BOOTH NO. 72 


18th NATIONAL EXPOSITION OF POWER 
AND MECHANICAL ENGINEERING 
GRAND CENTRAL PALACE, NEW YORK 
NOV. 29 TO DEC. 4, 1948 


Engineered Efficiency in DUST COLLECTION 


December, 1948—POWER GENERATION—Chicago, Ill, 





oF POWER #0. 
MECHANICAL 
ENGINEERING 
Nov. 29-Dec. 4, 1948 


‘How many years since you've seen a real steam 
engine at the Power Show? Too many, eh? Well, ~ 
at Booth 88 this year, you can examine a modern 
new steam engine... typical of thousands that are 
making efficient use of by-product power the 
world over. © 
You'll also be able to look into the works of the 
latest in steam engine governors — the Troy-Engberg 
Type EN. A cutaway model of this fully enclosed, 
self lubricating governor will be operating for you 
inspection. : 

So plan to stop by Booth 88—you'll find our engi- 
neers glad te discuss how the modern steam engine 
can effect substantial savings im your plant too. 


TROY ENGINE & MACHINE COMPANY 
“s Established 1870 
2100 Railroad Avenue Troy, Pennsylvania 
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PROTECTION OF 
BELT CONVEYORS 
(Continued from page 103) 


operating under the sub-zero con- 
ditions, frequent, for example, at 
Grand Coulee and in Alaska, where 
real difficulties are experienced. 
When the material contains mois- 
ture, the particles carried on to the 
return idlers immediately freeze 
solidly to the cold metal and build 
up. In one installation in the iron 
range, handling very wet material, 
the oper&tors finally had to run 
steam pipes through the conveyor 
gallery to keep going late in the 
fall. In explanation, free moisture 
can exist in sub-zero temperatures 
only when digging out of a bank 
below the frost line. Rubber disc 
return rolls should help. 

Paul Suloff of the Goodyear Tire 
and Rubber Co. has made cold box 
tests of conveyor compounds and 
belt samples at temperatures as low 
as 40 F below zero, from which he 
concludes that belts will remain 
operable at 20 F below zero. He too 
found that the current rubber belts 
stiffened much less than synthetic 
belts. 


ELLIOTT OXYGEN SYSTEM 
(Continued from page 105) 


temperature heat losses and insula- 
tion losses. A small portion of the 
nitrogen also removes impurities in 
the heat exchangers as noted above. 
The bulk of the nitrogen is avail- 
able, as shown, at about 99.5 per 
cent purity. Turbine-driven nitro- 
gen compressor (19) is the principal 
power consuming unit. It compress- 
es a portion of the dry clean nitro- 
gen gas to about 93 psia and 
recycles it to the process for reflux 
and refrigeration. 

The system can make both high- 
purity and low-purity oxygen sim- 
ultaneously. The condensing of 
nitrogen in this reboiler provides the 
heat to boil off the high-purity 
oxygen product and the vapor load- 
ing for the operation of the column. 

This combination of functions in 
the Elliott cycle makes it possible 
to obtain an unusual degree of 
flexibility in operation. The plant can 
deliver any quantity of product re- 
quired over a wide range of variable 
conditions within the design limits 
of the plant while maintaining con- 
stant purity irrespective of weather 
conditions, seasons of the year, and 
other factors which effect the per- 
formance of a_ low-temperature 
process. The various functions will 
automatically adjust themselves to 
the lowest horsepower per unit of 
oxygen product. The plant can oper- 
ate down to approximately two- 
thirds of full capacity without any 
sacrifice of horsepower per unit of 
oxygen product. 

There is a long history of explo- 
sions in oxygen plants resulting from 
the accumulation of acetylene from 
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EASILY 
INSPECTED 


Removable floating 
head and stationary 
head covers for im- 
mediate access to 
tubes without disturb- 
ing pipe connections 


NO LEAKAGE 


Gland at stuffing box 
shows any 

head see 

be readily 


FREE 
EXPANSION 
Floating head prevents 


expansion and con- 
traction strains 
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These important advantages of the G-R Multiwhirl Cooler 
for cooling . . . for heat recovery . . . om many liquid services 
have been proven in thousands of installations. They indicate 
some of the reasons why these units assure effective heat trans- 
fer and lastingly satisfactory service with greatest convenience 


and least expense for attendance and maintenance. 


If your power-generating equipment or plant processes require 
cooling of liquids, be sure to investigate the G-R Multiwhirl 


Cooler. Write for bulletin describing these units in detail. 


GRISCOM-RUSSELL 
Pisneers in Heat Transfer Apparatus 
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LUBRICATING OIL 


TRANSFORMER OIL 


DIESEL JACKET WATER 


CIRCULATING WATER 


WASTE LIQUORS 


ECONOMICAL 
DESIGN 


Assured by correctly 
engineered units for 
each duty 


THE GRISCOM-RUSSELL CO. 


285 Madison Ave., New York 17, N. Y. 





A VALVE THAT WILL INTEREST 
EVERY POWER ENGINEER 


THE DAVIS No. 265 
HIGH PRESSURE 
RELIEF VALVE 


USES.— (1) For Turbine relief on bleeder system. 
(2) For protection of any boiler room or proc- 
ess equipment by relief to atmosphere. (3) For 
relief of high pressure lines to low pressure 
lines at predetermined pressure. (4) For use 
in plants carrying multiple boiler pressures to 
protect lower pressure systems. 





ADVANTAGES.— Multiple springs result in 
less spring accumulation . . . less build-up for 
maximum relief . . . less blowdown to close. 
Compact design with springs at sides reduces 
headroom requirements. Center adjusting 
screw available for quick, easy change of 
pressure setting. 

















BUILT TO MEET YOUR 

REQUIREMENTS. Offered in sizes from 4" to 
30" in semi-steel or steel with bronze or stain- 
less steel trim. Test lever and hold-open device 
available when desired. Detailed information 
on request. 


DAVIS REGULATOR CO. 


Representatives in All Principal Cities 


2508 S. WASHTENAW AVE., CHICAGO 8, ILL. 
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the air, which is almost always 
present in minute quantities, and 
concentrates in the liquid oxygen 
in the reboiler of the fractionating 
column. 


In the Elliott system, because of 
starting off at a lower pressure, 
acetylene is actually frozen out on 
the clean-up heat exchanger surface 
in exactly the same manner as the 
carbon dioxide and water vapor. 
The air leaving the clean-up heat 
exchanger is saturated with acety- 
lene under the conditions of tem- 
perature and pressure. This quan- 
tity is considerably less than the 
quantity which the gaseous oxygen 
product can always remove continu- 
ously from the system, because a 
dangerous concentration cannot 
build up in the liquid oxygen in the 
reboiler. As a further safeguard, 
the accumulator (1)) is filled with 
silica gel to absorb acetylene at low 
temperature. The accumulator is of 
such size that it will adequately 
take care of the acetylene that will 
reach that point for at least six 
months without attention. The ac- 
cumulator is installed with a by- 
pass system so that every six 
months, without otherwise disturb- 
ing the operation of the plant, it may 
be removed from service and purged 
with warm dry effluent nitrogen. 


MANOMETERS 
(Continued from page 108) 


nometer can easily be built. The 
fluids must be insoluble and have 
a specific gravity slightly less than 
the fluid flowing. Figure 6 shows a 
typical dual fluid enlarging type 
manometer. Equating static pres- 
sures and collecting terms, 

px—py = h(Wim—Wnmz2) (8) 
Also, 


Hx—Hy = h (SS) (8a) 
ft 


The densities and specific gravities 
of these fluids should be related as 
follows: 


We> Wm> Wm (9) 
Ss: > Sm >Sm2 (9a) 
To operate the manometer the flow 
rate through the pipe is adjusted un- 
til it is constant and then the level 
in jar A is adjusted until point O 
and p are on the same horizontal 
line. Then the reading h is taken 
and the pressure differential com- 
puted. 
Practical Considerations 
In addition to a familiarity with 
basic manometer types, a knowledge 
of the practical considerations which 
govern their operation is necessary 
for the successful use of manometers. 
These considerations will be dis- 
cussed from the point of view of 
the open and differential types of 
manometers. 
Tubes for the open type manom- 
eter should be of sufficient diam- 
eter to prevent capillary action, 
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BOOKS FOR POWER ENGINEERS 


MODERN TURBINES. Edited by Louis 
E. Newman. In this book, for your im- 
mediate and constant reference, are prac- 
tical, understandable facts‘that apply to 
all steam turbines, whether activated by 
liquid, gas or vapor. 

Mr. Newman and collaborators supply 
in Modern Turbines not only basic in- 
formation but the working tools for 
thoroughly understanding simple and 
complex turbines, their performance 
characteristics; how to select them for 
most efficient and economical perform- 
ance, and methods for quickly and ac- 
curately estimating steam performance 
without elaborate calculations. 175 pages, 
illustrated, $3.25. 


PIPING HANDBOOK by Sabin Crocker 
— Covers fundamental principles of de- 
sign, materials and the following fields of 
piping: power plant piping, gas piping, 
oil piping, water distribution, fire protec- 
tion, underground steam, plumbing and 
building heating systems. 1376 pages, 
$7.50. 


STEAM POWER STATIONS by G. F. 
Gaffert — Covers steam power plant ma- 
chinery from the standpoint of construc- 
tion of the various types of equipment, 
their performance characteristics, eco- 
nomics, and integration in the complete 
plant. 613 pages, $5.50. 
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STEAM POWER PLANT OPERATION 
by E. B. Woodruff:'and H. B. Lammers 
— Gives approved methods of operating 
all equipment usually found in the power 
plant, outlines. rules of: procedure and 
depicts. progréss in power plant engi- 
neering. 368 pages, $4.00. 


HEAT PUMPS by Philip Sporn. This 
authoritative book offers a reasonable 
technical treatment of the development 
of the heat pump and the progress made 
in adapting it to building heating and 
cooling service and industrial processes. 
188 pages, $3.75. 


BOILER FEED WATER PURIFICA- 
TION by S.:T. Powell — A. presentation 
of basic facts to, assist in selection and 
operation of appropriate types of feed 
water purification systems. 363 pages, 
$4.50. 


KENT MECHANICAL ENGINEERS’ 
HANDBOOK — This first volume deals 
with the entire field of power and :its 
applications that are of: interest to the 
mechanical engineer. 11th Edition. Vol- 
lume I — Power, 1252 pages, $6.00 








A useful book for every power plant engineer and fireman 


BOILER FIREMAN’S HANDBOOK 
by Joseph R. Darnell 


This book, which is the result of the author’s thirty years of experience in power plant 
practice, will provide boiler firemen and power plant engineers with accurate, dependable 
data for solving many combustion problems. It also offers many helpful suggestions for 
the successful operation of various pieces of apparatus found in the power plant, such as 
temperature measuring and gas analyzing instruments, draft gauges, air preheaters, stokers, 
oil, gas and pulverized fuel burners, forced and induced draft fans, feed water heaters and 
economizers. 

CONTENTS: Fundamentals of Combustion. Why Flue Gas Temperature Goes Up When 
the COz Goes Down. Sampling and Analyzing Flue Gas. Interpreting Flue Gas Taslene. 
Measuring Flue Gas and Furnace Temperatures. Coal Storage and Preparation for Use. 
Boiler Efficiency Calculated from Flue Gas Analysis and Temperature. Types of Air Pre- 
heaters and the Effect of Preheated Air on COz2 Furnace Temperature and Flue Gas Tem- 
erature. Natural and Mechanical Draft. Draft Gages and the Measurement of Draft. Hand 
iring Methods for Solid Fuels. Stoker Firing Methods. Fuel Oil Firing-Steam Atomiza- 
tion. Oil Firing Methods—Mechanical Atomization. Gas Firing. Pulverized Fuel, Firing. 
Waste Fuels Firing. Heating Feedwater. Flexibility in Firing Equipment and Problems 
Involved in Converting from One Fuel to Another. 

193 pages, 6x9, 139 illustrations, $3.00 
SPECIAL—+3 copies sent to one address — $7.50 





POWER PLANT ENGINEERING QUESTIONS AND ANSWERS - 8th Edi- 
tion — Here is a practical book arranged in convenient question and answer 
form. It covers several hundred knotty problems which arise from day to day 
and demand a definite answer on the spot. 

CHAPTER TITLES—Power Plant Formulas, Boilers and Furnaces, Fuels, Combustion, 
Water Treatment, Water Heating, Pumps, Piping, Steam Engines, Steam Turbines, Con- 


densers, Diesel‘Engines, Refrigeration, Compressed Air, Electrical Generators, Transformers, 
Electric Motors, -Blectrical Distributing Circuits. 
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USEFUL IDEAS FOR POWER ENGI- 
NEERS — A “how” book by the editorial 
staff of Power Plant Engineering furnish- 
ing hundreds of ideas on boilers, stokers, 
fuels, boiler operation, boiler water, re- 
frigeration operation and maintenance, 
mechanical power transmission. 

SECTION HEADINGS — Boilers, Fur- 
naces, Stokers, Oil Burning, Chimney and 
Stacks, Forced Draft, Boiler Operation, 
Boiler Water, Boiler Operation Prob- 
lems, Water for Power Plants, Fuel Pur- 
chase, Refrigerating Plant Capacity, Re- 
frigeration Plant Operation, Brine Sys- 
tems, Air Conditioning, Refrigerating 
Plant Maintenance, Mechanical Power 
Transmission. 240 pages, 6x9, 125 illus- 
trations, tables and charts, $2.50 — SPE- 
CIAL—3 copies sent to one address, 


a 288 pages, fully illustrated, $2.00 
SPECIAL—3 copies sent to one address — $5.00 


PRACTICAL ENGINEERS OPERAT- 
ING POINTERS — An excellent com- 
pilation by Power Plant Engineering 
editors of practical pointers pertaining to 
electrical equipment, turbines and en- 
gines, condensers, piping, pumps, etc. It 
shows you why things are done to save 
money and secure best results. 


CONTENTS — Steam Turbines, Steam 
Engines, Condensers, Piping, Valves, 
Flow Measurements, Generators, Motors, 
Power Factor, Electric Wiring, Distribu- 
tion Circuits, Fluorescent Lighting, Trans- 
formers, Electrical Plant Kinks, Safety 
Precautions, Distribution Circuit Prob- 
lems, Piping Kinks, Hot Water and Steam 
Pumps. 239 pages, 6x9, fully illustrated, 
cloth binding, $2.50 — SPECIAL — 3 
copies sent to one address, $6.00. 


Book Department, POWER GENERATION 
53 West Jackson Blvd., Chicago 4, Illinois 


Enter my order for the following books. Remittance of $ 


(Prices advertised on this page apply to U.S.A. only) 
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COAL SCALES 
KEEP BOILERS ¢¢) . 
al n Test’... 


Richardsons” Do It Best 


When a Richardson scale is weighing and feeding your coal you 
have the most dependable, accurate, automatic equipment that money 
can buy. Without an equal for year-in, year-out service, every 
Richardson scale is backed by 60 years’ experience designing auto- 
matic materials weighing equipment and over 40 years of building 
coal scales. 

Current models will be found even more rugged, dependable, 
accurate, dust tight—than the old units, some of which are still in 
use after 30 years of service. They do not “hang up” on wet coal or 
dry—coarse coal or fine—but give accurate records of coal consumed 
per boiler—by the hour, shift, day, week or month. 

Through this continuous service, Richardson has gained a knowl- 
edge which has kept pace with the more rigid requirements of present 
day and future power plants and resulted in constant modernization 
of equipment each year. 

In your district there is a factory-trained Richardson Service 
Engineer. If your Richardson scale needs a parts or operational 

check-up, call him in...you will be sure of 

a thorough, competent and courteous 

inspection, and worthwhile recom- 

mendations for getting maximum 
efficiency from your boiler plant. 

@ 5217 


particularly when small pressures 
are to be measured. Capillary ac- 
tion is: undesirable because it will 
cause the value of h to be greater 
or less than the actual value, ac- 
cording to whether water or mercu- 
ry is used in the tube. In general, 
tubes which are to be used with 
water should be at least % in. in 
diameter. Accurate work at low 
heads requires that the tube be at 
least 1 in. in diameter. Open ma- 
nometers are not suitable for the 
measurement of rapidly increasing 
and decreasing pressures the change 
of liquid level is not as rapid as the 
change in pressure. Hence another 

of pressure measuring device 
should be substituted for the open 
manometer when rapid pressure 
changes are encountered. 


Open manometer tubes had best 
enter the pipe in a direction per- 
pendicular to the direction of fluid 
flow. The inner surface of tube and 
pipe should be flush. Projection of 
the tube beyond the pipe wall will 
cause a disturbance which will re- 
sult in an incorrect pressure reading. 
To prevent the accumulation of air 
in the tube, tap it into the side or 
bottom of the pipe instead of the top. 

Capillary action does not alter 
the reading of a differential manom- 
eter because both menisci of the 
manometer fluid are similarly af- 
fected. Before using the differen- 
tial type all air should be expelled 
from the tubes. If this is not done 
the readings obtained will be mean- 
ingless. The manometer fluid must 
not contain a volatile constituent be- 
cause evaporation and a resultant 
change in density might occur. Fi- 
nally, when using dual fluids they 
should always be checked to see 
that they are insoluble. 


Thus it can be seen that the op- 
eration of the major types of ma- 
nometers used in power plants is 
simple provided the tubes are of 
sufficient diameter, correctly tapped 
into the pipe, and well purged be- 
fore using. Manometer calculations 
are also simple when consistent units 
are used at all times and the system 
is analyzed as shown in this article. 


DEPRECIATION 
(Continued from page 112) 


sequently, it is customary to use an 
average life for the proposed new 
machine of less than what it is likely 
to serve if purchased. The depre- 
ciation rate, once the plan has been 
developed, should be set on a safe 
life, but perhaps greater than that 
used in the economy studies. 

The type of analysis shown favors 
the existing machine, insofar as its 
equivalent depreciation charge is 
only the difference in between 1) 


what it is worth today as scrap, or 
as a secondary machine to another 
company, and 2) its rrobable value 
a year or so hence for the same 


RICHARDSON SCALE COMPANY, Clifton, N. J. 
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purpose. The wisdom of this is that 
the existing machine is on the job 
and requires no further expenditures 
other than for its current operation 
supplies and labor. The new machine 
requires an additional capital in- 
vestment equal to its purchase price 
plus installation costs, and then, 
most likely, higher annual deprecia- 
tion charges. In view of the present 
high price of goods in this post-war 
period, there is likely to be, for the 
next few years, distinct financial ad- 
vantage in holding on to old produc- 
tion equipment. Certainly, the com- 
pany that was fortunate enough to 
have built a modern plant about 
1941 has a competitive advantage 
over a company that must build a 
similar new plant at 1948 prices. 

Public Utilities and Private Plants 

In both economy studies and cost 
accounting, public utility power 
plants can rightly use lower rates of 
depreciation than the managements 
of industrial power plants. This is 
because utilities have a more cer- 
tain future. Various factors give 
them greater assurance that they 
will be given opportunity to obtain 
more nearly the full natural physi- 
cal life from their property. The 
character of their load is more cer- 
tain and not beset with so many 
probabilities of being radically 
altered. While the business of utili- 
ties is affected by the economic 
cycles, it is less so than is that of 
private business, which always must 
face uncertain competition as well 
as economic cycles. The risks are 
greater in private business; this in 
turn calls for a more rapid recovery 
of invested capital through higher 
depreciation rates. 

A study of several financial state- 
ments will disclose that, in general, 
utilities carry depreciation reserve 
account balances of much less per- 
centage of their investment in de- 
preciable property than do industrial 
corporations. Railroads carry the 
lowest reserves, mainly because 
only equipment was on a mandatory 
depreciation basis until their road- 
way properties were placed on the 
same basis January 1, 1943. Road- 
bed remains on a retirement ac- 
counting basis. 

A second reason for using rather 


step with the decisions of the engi- 
neering and mechanical departments 
as to retirement of depreciable prop- 
erties. All that can be hoped for is 
that the divergencies will be dis- 
covered early enough, so that the 
depreciation rates can be altered up 
or down, to maintain reasonable and 
safe annual charges and without ex- 
cessive adjusting entries to surplus 
and reserves. Income tax regulations 
place the burden of determining 
depreciation charges on the taxpayer. 
At the same time these regulations 
discourage excessive charges, they 
stipulate that the company cannot 
recover excessive tax payments re- 
sulting from its own failure to make 


the proper charge for depreciation. 

It is only by continued examina- 
tion of the depreciable property of 
a company, watc ess to catch 
early all technological developments 
which might result in excessive 
obsolescence of its equipment, and 
careful planning of new develop- 
ments, that the charges for depre- 
ciation can be reasonably certain to 
be the best that current situations 
will allow. That they may, in the 
future, be proved to have been 
wrong, in no way lessens their cor- 
rectness at the time they were made, 
provided that all factors than appli- 
cable were given just consideration 
in passing that judgment. 
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GOODALL 


STYLE-R500 


RED RUBBER SHEET PACKING 


Made of a special rubber compound to assure a gasketing material 
that combines exceptional strength and durability with long-life 
resilience and pliability. Will not creep, squeeze or blow out under 
normal temperature conditions. Designed for saturated steam up 
to 125 lbs. pressure; hot or cold water, and air. Available in 1/32” 
to 1/4” thickness, in rolls 36” wide. 


HIGH PRESSURE ASBESTOS SPIRAL PACKING .. . 


STYLE A-400. Another packing of long- 
life quality for steam, gas and oil pistons. 
Withstand pressures up to 300 lbs. and 


high depreciation rates in private 
industry is that the capital must be 
protected from unearned profit. 
Stated profits must be real profits; 
one assurance that they will be real 
is to make certain that depreciation 
charges are sufficient to return the 
cost of the property within its eco- 
nomic life and that losses need not 
be taken because of unforeseen 
obsolescence or retirement of the 
property for other reasons before it 
— fully depreciated on the 


temperatures to 425° F. Tough, durable, 
resilient. Graphite lubricated. Also avail- 
able in coil or ring types. 


CONTACT OUR NEAREST BRANCH FOR 
SAMPLES AND PRICES 


GOODALL RUBBER COMPANY 


/ GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 
Branches: Philadelphia» New York « Boston- Pittsburgh» Chicago: St. PauleLos Angeles 
San Francisco « Seattle « Salt Lake City» Houston « Distributors in Other Principal Cities 


Practical Results to be Desired 

In the handling of depreciation as 
an element of cost it is not expected 
that the accounting will be in exact 


Est. 1870 
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WHAT’S THE DIFFERENCE? 


These Huskies look alike, yet hid- 
den differences make one the born 
leader. In water too, looks are 
deceiving. To meet this condition 
+ » to give boiler users one water 
treatment that is effective against 
all impurities in any water regard- 
less of composition . . . K.A.T. 
was developed. 


ALL ¢ WATER 
COLLOIDAL TREATMENT 


Functions by physical action — 
not chemical reaction 


Employed as a complete or "finish- 
ing" treatment, user records show 
that K.A.T. im- 
ves boiler ef- K.A.T. 

iciency + Ree aS 
moves and pre- |}2=o>>* 
vents scale accu- 
mulation + Inhib- 
its corrosion « 
Sefeguards steam 
eon e Lowers 
uel, labor main- 
tenance costs « 
Permits almost 
continuo’is boiler 
operation. 


It will pay you to 

test KAT. in \ WH 
yourown plant |=-<4—— 
today. 
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THIRD sTace 


Literature on Request 


Representatives in principal cities 


* 
T. M. Reg. U. S. Pat. Off. 


AMERICAN CORPORATION 


331 Madison Ave. New York 17, N. Y. 
ek PSR Re ee ee 
8 Gentlemen: 

Please send me free descriptive litera- 
g ture on K.A.T, 

8 Name. ; 

: Company. 
@ Addr 
: City. State 
Sess Suse SSSR Seneneeaeauam 

















CODE: FOR PRESSURE PIPING 
TO BE REVISED 


AMERICAN STANDARD Cope for 
Pressure Piping, safety standard for 
all steam and power services, is. to 
be completely revised within the 
next two years, according to Frank 
S. G. Williams, new chairman of the 
committee which functions under 
ASME sponsorship and general 
manager, Eastern Division, Taylor 
Forge & Pipe Works. 

Originally organized in 1926, the 
committee includes representatives 
of groups primarily concerned with 
safety of high-pressure piping sys- 
tems. Members-at-large are recog- 
nized experts in the piping field. 
Sabin Crocker, Consulting Engineer 
of Ebasco Services, Inc., is vice- 
chairman, and L. W. Benoit of the 
Manufacturers Standardization So- 
ciety of the Valve and Fittings In- 
dustry is secretary. 

In his charge to the committee, Mr. 
Williams emphasized the character 
of the Code as a safety code rather 
than a design specification. He 
stressed the need for making peri- 
odic interpretations when necessity 
arises. 

The present high repute enioyed 
by the Code depends on the judicial 
character of the committee as a 
court of review. The large member- 
ship of the committee represents 
every reasonable cross section of 
public interest. 

Committee operations will be di- 
rected, he explained, by an execu- 
tive committee composed of chair- 
men of subcommittees, plus three to 
five members-at-large. This group 
would establish policies, supervise 
and coordinate, arrange publication 
and distribution of the Code, ad- 
ministrate the subcommittee work 
and maintain liaison with other 
code-making bodies. 

Specific subcommittees were ap- 
pointed to revise sections of the 
Code (1) power piping systems, (2) 
gas and air piping systems, (3) oil 
piping -systems, (4) district-heating 
piping systems, (5) refrigeration 
piping systems, (6) fabrication, and 
(7) corrosion-service piping. A sec- 
ond group of subcommittees include 
(1) materials and stresses, (2) 
standards and identification, (3) in- 
strument piping, (4) mechanical de- 
sign, (5) liaison with ASME Boiler 
Code Committee, and (6) welding 
procedures and qualification. 

Thus the chairman announced. 
technical subjects which cross all 
fields of service, such as instrument 
piping and mechanical design, will 
be handled by separate technical 
committees. It is proposed to recog- 
nize liaison with other code-making 
bodies as a maior function and re- 
sponsibility to eliminate overlavping 
of jurisdiction and achieve uniformi- 
ty. For example, the committee will 
continue to look to American Society 
for Testing Materials for solutions 
to materials problems. A _ special 











BOILER WATER 
COMPARATORS 


Model P contains either High or 
Low Phosphate Comparator. Model 
W contains, in addition, 3 pH slides 
(pH 7.2-8.8); (pH 8.6-10.2); (pH 
10-11.6) and accessories. 


TAYLOR 


BOILER WATER 


COMPARATOR 
® 


Essential Tool 
in controlling 


Boiler Corrosion 
and Scale 


Taylor Boiler Water Comparators help 
you control corrosion and scale by 
giving you fast, accurate checks on~ 
pH and phosphates. ee 
Anyone can operate the easy-to-use 
Taylor Comparator, and make deter<,’ 
minations of pH and phosphates in one 
to two minutes, Accuracy is assured 
by the unlimited guarantee , against . 
fading placed on all Taylor Liquid . 
Color Standards. Nine standards, a, 
complete set for each determination, 
are permanently enclosed in one plastic 
slide, eliminating the need for handling — 
fragile, single standards. ‘ 
The entire set comes in a convenient 
carrying case. 


FREE BOOKLET 
“Modern pH” Booklet 
Write today for your free copy of "'Mod- 
ern pH.and Chlorine Control." Gives 
theory and application of control of proc- 
ess in 34 basic industries . . . useful to 
all men concerned with 
boiler maintenance. Also 
illustrates and describes 
Taylor Sets. See your 
dealer for Taylor equip. — 
ment. 


W. A. TAYLOR “3° 


7301 YORK RD. + BALTIMORE-4, MD 
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committee on welding will keep its 
attention focused on developments 
in that field that affect the code. 


The ASME Boiler Code Commit- 
tee already has formed subcommit- 
tees to establish allowable stresses 
for materials. It is proposed to co- 
operate with this group rather than 
duplicate the activity. 


An editing committee is charged 

with responsibility for uniformity of 
style and an indexing system for 
subject matter in each section of the 
code under uniform numerical ref- 
erences.. This subcommittee also re- 
views incoming questions dealing 
with interpretation, makes a canvass 
of opinion among other subcommit- 
tees and recommends action to the 
executive committee. Interpreta- 
tions of the code. 
_ The field of “corrosion-service” 
piping is new to the committee. It 
includes stainless steel, nickel, Inco 
alloys, aluminum and copper. These 
materials, their use and methods of 
fabrication differ from steel to an 
extent that separate handling is 
justified. The chairman also sug- 
gested special study of the problems 
of operation at very low tempera- 
tures, below -20 F, not now a part 
of the code. ; 

The executive committee will meet 
at six-week intervals until the work 
is well under way. Address all com- 
munications to the Secretary, L. W. 
Benoit, Manufacturers Standardiza- 
tion Society, 420 Lexington Avenue, 
New York 17, N. Y. 


G.E. EDUCATION FUND 


APPLICATIONS are now being ac- 
cepted for research grants under the 
$1.000.000 General Electric Educa- 
tion Fund for the scholastic year of 
1949-1950, it was announced recently. 

For the 25th consecutive year, aid 
in grants up to $1,500 annually will 
be awarded to college graduates who 
wish to continue individual study 
and research in scientific and indus- 
trial fields. ; 

The G-E Education Fund was 
established in 1945 honoring two 
former G-E presidents, Charles A. 
Coffin and Gerard Swope. 


The Charles A. Coffin Foundation, 
honoring the company’s founder and 
first president, and the Gerard 
Swope Foundation, named for Gen- 
eral Electric’s third president, an- 
nually provide more than $15,000 
for research fellowships. Since 1923, 
when the first Coffin Fellowship was 
granted, some 194 fellowships total- 
ling nearly $150,000 have been 
awarded to 161 persons. 


Applications for the fellowships, 


which must be filed by January 1, ° 


1949, have been distributed to li- 
braries of engineering schools, de- 
partment heads of electrical and 
mechanical engineering schools, pro- 
fessors of electrical and mechanical 
engineering, physics, chemistry, and 
metallurgy, and deans of graduate 











NINTH 
Air Conditioning 
Exposition 
INTERNATIONAL HEATING & 
VENTILATING EXPOSITION 


INTERNATIONAL AMPHITHEATRE * CHICAGO 
JANUARY 24-28, 1949 


Juteretted in MR CONDITIONING, 
..» HEATING OR VENTILATING ? 


Because you are interested in these plant services, you 
can’t afford to pass up this greatest exposition where 
you can see, personally inspect and compare the latest 
advances in heating, ventilating and air conditioning 
equipment and practices for all types of industrial plants. 
Plant officials, architects, engineers, and operators. re- 
sponsible for providing and maintaining these vital 
services in any branch of industry will find here more 
helpful information, more profitable ideas than are 
available in any comparable way or time. 

Don’t miss this BIG opportunity—it will be time well 
used. 


Under Auspices of American Society of Heating & 


Ventilating Engineers. 


Management International Exposition Company. 
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even NOW... 
IN MID-SEASON 
—IT’s SMART 


TO MODERNIZE 


YOUR BOILER PLANT 


Replace obsolete equip- 
ment—now—with Todd Burners 
and profit in terms of fuel saved. 
Trained Todd specialists . . . long 
Todd experience...modern Todd 
facilities . . . assure you a fast 
change-over to efficiency in the 
burning of liquid or gaseous 
fuels. Take advantage of the 
knowledge and guidance of your 
local Todd Dealer. 


Oil Burners 
Gas Burners 


Combination 
Oil and Gas 
Burners 


COMBUSTION EQUIPMENT DIVISION 
TODD SHIPYARDS CORPORATION 


81-16 45th Ave., Elmhurst, Queens, N. Y. 


NEW YORK © BROOKLYN * ROCHESTER 
BUFFALO * HOBOKEN ¢ NEWARK ¢ PHILADELPHIA 
HARRISBURG * YORK * CHICAGO ¢ CHARLESTON, 
S.C. © BOSTON * SPRINGFIELD, MASS. 
BALTIMORE * WASHINGTON * RICHMOND, VA. 
ATLANTA * DETROIT * GRAND RAPIDS * TAMPA 
GALVESTON * HOUSTON * MOBILE*NEW 
ORLEANS © LOS ANGELES * SAN FRANCISCO 
SEATTLE © MONTREAL * TORONTO 
BARRANQUILLA * BUENOS AIRES * LONDON 








schools. Applications must be mailed 
to the Secretary, General Electric 
Co., Education Fund, Schenectady, 
N 


a 4 

The Charles A. Coffin Fellowships 
are awarded in the fields of elec- 
tricity, physics, and physical chem- 
istry, with particular attention given 
the research problems of each appli- 
cant. Some 175 persons have been 
awarded the Coffin Fellowship since 
1923. ; 

The Gerard Swope Fellowships, 
founded in 1946, are awarded in the 
fields of industrial management, en- 
gineering, the physical sciences and 
any other scientific or industrial 
field. Some 19 persons have been 
awarded the Swope Fellowship. 

Individual fellowships up to $1,500 
annually may be granted with a 
grant of $500 available for specific 
apparatus or other expense in con- 
nection with the research. The grant 
for apparatus may be requested after 
the awarding of the fellowship. In 
addition, loans up to $1,000 may be 
also made. 

Fellowships are intended for grad- 
uates who need financial assistance, 
and who have shown by the char- 
acter of their work that they could 
with advantage undertake or con- 
tinue research in this country or 
abroad. They are not intended for 
graduates who now hold, or expect 
to hold, any other fellowship which 
carries a stipend larger than the 
tuition of the institution where the 
research work is to be done. 


CHANGES IN CONSOLIDATED 
EDISON’S ENGINEERING STAFF 


ConsoLIDATED Epison Co. of New 
York, Inc., has announced a number 
of organization changes in its Me- 
chanical Engineering, Electrical En- 
gineering and System Operation De- 
partments. Gorden R. Milne has 
been appointed mechanical engineer, 
to succeed Edwin B. Ricketts, who 
retired on September 1. J. Elmer 
Goodale, formerly assistant electri- 
cal engineer, has been appointed to 
Mr. Milne’s former post of manager, 
System Operation Department. 

In the Electrical Engineering De- 
partment, J. Eliot McCormack, out- 
side plant engineer, has been pro- 
moted to the new post of staff engi- 
neer, department office. Taking over 
Mr. McCormack’s former duties is 
Walter B. Fisk, Jr., who was as- 
sistant outside plant engineer. Tho- 
mas C. Duncan, division engineer 
succeeds Mr. Fisk. Thomas Maxwell 
now “graduates” from the Consoli- 
dated Edison’s Executive Develop- 
ment Program and has been named 
assistant distribution engineer. 

In the Mechanical Engineering 
Department, William E. Caldwell, 
formerly in charge of the Mechani- 
cal Plant Engineering Bureau, has 
been promoted to the new post of 
staff engineer, department office. 
Harry Knecht, formerly assistant 
mechanical plant engineer, succeeds 





RECORDS O 


ey 


FA 


IN FEED WATE 
and H2 INJSTEAM 


The continuous records of the oxygen dissolved in 
boiler feed water and of the hydrogen entrained 
in the steam, point to the corrective measures 
necessary to prevent otherwise unsuspected and 
costly corrosion. The Cambridge Analyzers meas- 
ure and record the dissolv oxygen directly. 
The hydrogen in the steam is the measure of the 
oxygen set free by dissociation. Cambridge In- 
struments are available for recording O2 and Hz:, 
either separately or simultaneously. 


Send for Bulletin 148 BP 


CAMBRIDGE 
GAS ANALYZERS 


CAMBRIDGE INSTRUMENT CO., Inc. 


3767 Grand Central Terminal, New York 17, N. Y. 


PIONEER MANUFACTURERS : 
| PRECISION INSTRUMENTS 





With an IMO Pump delivery is not 
interrupted by the periodic strokes 
of a piston or the opening and clos- 
ing of valves and ports. The turning 
of the rotors in an IMO forces the 
fluid from suction to discharge in a 
continuous, uniform flow. 

IMO pumps can be furnished for 
practically any capacity and pres- 
sure required for oil, hydraulic-con- 

trol fluids, other liquids. 


Send for Bulletin 1-1456 


IMO PUMP DIVISION of the 


DE LAVAL STEAM TURBINE CO. 


TRENTON 2, NEW JERSEY 
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MILTON “4<oy 
CHEMICAL PUMPS 








Complete Feed Systems 
for Boiler Water 
Chemical Treatment 


Milton Roy “Packaged” Units for chem- 
ically treating boiler water are available 
to feed sodium sulfite into the suction 
side of the feed water pump and to feed 
other chemicals, such as phosphates, 
soda ash and caustic directly into each 
boiler. Both methods are usually recom- 
mended for the correct treatment of 
boiler water. 


e TO REMOVE DISSOLVED OXY- 
GEN, INSURE AGAINST CORRO- 
SION AND PREVENT PITTING. 


e TO PREVENT SCALE FORMA- 
TIONS, CONTROL ALKALINITY 
AND PREVENT EMBRITTLEMENT. 


Units are complete with Milton Roy 
Pumps, tanks, gages, low-level pump 
cutouts and alarms...are available in 
a wide range of capacities to meet all 
requirements. Complete electronic con- 
trols and meters can be supplied to 
operate pumps automatically at rates 
directly proportional to feed water flow. 


Write for Bulletin 
451 also Tech- 
nical Paper 51 
“What the Power 
Engineer Needs 
te Know About 
Chemical Feed 
Systems for Water 
Treatment.” 


MILTON froy COMPANY 





Mr. Caldwell. Taking over Mr. 
Knecht’s former duties is Harry W. 
Dierman, formerly division engineer. 

Two new bureaus have been or- 
ganized in Mechanical Engineering: 
the Project Engineering Bureau, 
headed by James E. Whallon, for- 
merly general superintendent of 
Mechanical Construction Bureau, 
Station Construction and Shops, and 
the Resident Mechanical Engnieer- 
ing Bureau in charge of Edward H. 
Man, formerly special field engineer 
of the Process Department. 


G. R. Milne 

Mr. Milne has filled a variety of 
posts in the Consolidated Edison 
System. He was graduated in 1919 
from Stevens Institute of Technology 
with a degree in mechanical engi- 
neering. He joined the United Elec- 
tric Light and Power Co. as an en- 
gineering assistant in 1921. Follow- 
ing several promotions, he was 
named plant engineer for both the 
New York Edison and United com- 
panies in 1932. After the 1936 mer- 
ger, he served as outside plant engi- 
neer and then as inside plant 
engineer for Consolidated Edison. 

Five years ago he was assigned to 
Consolidated Edison’s Executive De- 
velopment Program. He worked as 
assistant purchasing agent; was in 
charge of station operation for the 
New York Steam Corp.; then be- 
came superintendent of East River 
electric generating station. He was 
named manager of the System Oper- 
ation Department in January of last 


— J. E. Goodale 

_Mr. Goodale joined the Consoli- 
dated Edison System in 1919 as an 
engineering assistant with the New 
York and Queens Electric Light and 
Power Co. He came from Brooklyn 
Polytechnic Institute where he had 
just been graduated with a degree 
in electrical engineering. Winning 
rapid promotion, Mr. Goodale was 
named electrical designing engineer 
four years later and, in 1930, was 
appointed electrical engineer for the 
Queens company. 

Following the 1936 merger of the 
companies, he was transferred to 
Consolidated Edison as manager of 
the Substation Operation Depart- 
ment. He held this post until 1940 
when he was promoted to the posi- 
tion of assistant electrical engineer. 


W. E. Caldwell 

As the new staff engineer of Me- 
chanical Engineering, Mr. Caldwell 
will make basic engineering and eco- 
nomic studies and assist the mechan- 
ical engineer in a general capacity. 
Mr. Caldwell, who was graduated in 
mechanical engineering from Drexel 
Institute in 1913, the same year 
joined the United Electric Light and 
Power Co. as a chemist at the Sher- 
man Creek electric generating sta- 
tion, subsequently becoming test en- 
gineer. He was named assistant to 
the superintendent of power plants 





NO SHOW T00 DEEP-- 
NO ROAD T00 STEEP! 


Model No. 423 Utility 4-Passenger Sede’ 


THE TUCKER 


SNO-CAT 


Will Meet Your Most 
Difficult Snow Travel Needs. . . 
e@ Over deep covered roads 

@ On steep side slopes 

@ Through wooded areas 

@ Through deep fresh snows 
@ and up steep grades 


me : a 


Ba BEES 


Model No. 643 Double Drive Freighter 
10 Passenger 3-Door Sedan 140 h.p. 


Here’s What Users Say:- 


". . . of course there may be a few places that 
the "Sno-Cat" can't go, but we have yet to find 
them. It will travel over fresh snow 30" deep 
and over hard crusted snow so hard that you can- 
not see the marks left by the tracks... The . 
"Cat" acted very well, sinking into the snow less 
than a man on snowshoes would." 

By E. R. Barber, 

Southern Calfiornia Edison Co. 

Big Creek, California 
", . . | have investigated most every kind of 
over-snow automotive equipment in the past 
twenty years and at last have found in the 
Tucker Sno-Cat an operation that is efficient and 
economical and is such an improvement over 
other types of over-snow equipment that there 


is no comparison". 
By W. P. Rogers, Gen. Mgr. 
Sun Valley, Idaho 
(Owned by Union Pacific Railroad Co.) 
Seven 1949 Medels from 
Sports Roadsters to 
4-pontoon-drive freighters 


fl" "" ~"Send for FREE Folde=——"—"— 71 


1 Tucker Sno-Cat Corpn., 
| Medford 1, Oregon 


Please send me your descriptive folder on 
full line of Tucker Sno-Cats. 


Address. 





City 
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CONTROL 


Scale and Corrosion 
in Power Plant Equipment 


WITH 


Newly Perfected 


Water Conditioning Chemicals 


Recently developed applications of the 
newer colloids and suriace-active agents in 
Wright Chemicals for power plants result 
in improved water conditioning — positive 
scale and corrosion control. Wright Chem- 
icals contain 100% soluble, available chem- 
icals—no waste or inert matter—insuring 
increased operating efficiency and reduced 
cost. 


Boiler Water... 


Corrosion and scale-forming compounds 
in boiler water can be controlled with 
Wright Chemicals. 


Steam and Condensate 
Lines... 


Steam and condensate lines can be 
properly protected by using Wright recom- 
mended formulas. 


Cooling Jackets... 


Efficiency of cooling jackets can be sub- 
stantially increased by preventing corrosion 
and scale deposits on heat transfer surfaces. 


Wright improved chemicals are the result 
of intensive study and research by men 
with years of experience in the develop- 
ment, production, application and control 
of water-conditioning chemicals. 

Wright has no one cure-all to solve all 
problems. Each receives individual treat- 
ment. The Wright field engineer, who will 
call on you upon request, will obtain all 
necessary information and samples for ex- 
amination in the modern Wright laboratory. 
Analyses are interpreted in view of supple. 
mental information received, and recom- 
mendations made in the form of a proposal. 
Clients are provided with regular laboratory 
service as a periodic check upon conditions. 

There is a Wright Field Engineer near 
you, anxious to help solve your scale and 
corrosion problems. No obligation. 


Area 





WRIGHT CHEMICAL CORPORATION 
Specializing in Water Conditioning 
GENERAL OFFICES AND LABORATORIES 


619 West Lake Street Chicago 6, Ill. 
Offices in Principal Cities 














in 1921 and later became research 
engineer. 

In 1933 he was appointed chief 
efficiency engineer for both the 
United and New York Edison com- 
panies. Four years later he became 
engineer, 
Department. Following the 1936 
merger, he was placed in charge of 
the Consolidated Edison Mechanical 
Plant Engineering Bureau. 

In 1933 Mr. Caldwell received the 
Melville Medal, which is awarded 
annually by the ASME, for an origi- 
nal paper on “Characteristics of 
Large Hell Gate Direct-Fired Boiler 
Units.” He is the chairman of the 
Steam Turbine Test Code Committee 
of the ASME and author of articles 
on steam turbines and boilers that 
have appeared in trade journals. 

Harry Knecht was employed by 
the T. E. Murray Co., in 1923, five 
years later joining the United Elec- 
tric Light and Power Co., as an as- 
sistant engineer in Fixed Capital 
Records. Four years later he went 
to New York Edison Mechanical En- 
gineering and later became a divi- 
sion engineer. He was named as- 
sistant mechanical plant engineer in 
1946. He is a member of the Pump 
Test Code Committee, ASME, and 
author of several articles on steam 
turbine installations which have ap- 
peared in trade journals. 

Both Mr. Caldwell and Mr. Knecht 
have contributed authoritative ar- 
ticles to Power PLant ENGINEERING, 
now Power’ GENERATION. 


JEAN SANTSCHI RESIGNS 
AT NORDBERG; STROMBERG : 
SUCCEEDS HIM 

ANNOUNCEMENT that Jean Santschi 
has elected, under a company retire- 
ment plan, to resign his position as 
Manager of the Installation and 
Service. Department was recently 
made by Nordberg Manufacturing 
Co. While Santschi’s retirement was 
effective September 30,.1948, he will 
continue to spend a considerable 
part of his time with Nordberg in 
Milwaukee and in the field in a con- 
sulting capacity. 

Mr. Santschi was born in Switzer- 


land on September 1, 1883, and got © 


his first engineering training in that 
country. In 1904 he went to'Belgium 
and found employment at the Usines 
Carels Freres at Ghent, in their Ex- 
perimental and Testing Department, 
which was under the supervision of 
Dr. Rudolph Diesel. In 1914, Carels 
Freres sent Santschi to the United 
States to install two 1250-hp Diesel 
engines in a Phelps Dodge plant in 
New Mexico. When he completed 


the installation work on the two : 


Carels engines in the Spring of 1915, 
it was impossible for him, because of 
the war in Europe, to return to Bel- 
gium and Dr. Bruno V. Nordberg 


prevailed upon him to join Nordberg ; 


as Test Engineer for Diesel engines. 

In 1925, Santschi was appointed 
Manager of Installation and Service 
of Marine and Stationary Diesel en- 


gines and other machinery built by 
Nordberg, the position he held at the 
time of his retirement. Matt Strom- 


: berg, who has been Santschi’s assis- 


tant for many years, has been ap- 


‘ pointed to succeed him. 


Mechanical Engineering ; PENNSYLVANIA CRUSHER CO. 


BROADENS LINE 


Joun R. KuEeneMaN, President of 
the Straub Manufacturing Co., Inc., 
Oakland, California, announces that 
the Pennsylvania Crusher Co., Lib- 
erty Trust Building, Philadelphia, 
Pennsylvania, has acquired the ex- 
clusive manufacturing and sales 
rights in eastern United States and 
Canada. 

The operating mechanism of the 
Kue-Ken has been simplified, en- 
cased, and sealed against dust. An 
oil reservoir and pump provide a 
constant oil bath to all moving parts. 

These enable the crushers to pro- 
duce a uniform product with a neg- 
ligible percentage of fines, and make 
possible substantial reductions in 
per ton operating and maintenance 
costs. The crushers are adapted for 
handling highly abrasive materials. 
Additional results include horse- 
power savings of approximately 40 
per cent; longer wear of jaw plates 
due to minimization of rubbing; pro- 
tection of bearings, shafting, toggles 
and other moving parts by proper 
oiling. The arrangement of toggle 
and pitman mechanism has resulted 
in a 90% reduction in weight of the 
pitman. ‘ 


WORTHINGTON PUMPS BEING 
BUILT FOR NEW CINCINNATI 
PUMPING STATION 


CINCINNATI awarded Worthington 
Pump and Machinery Corp. the con- 
tract for six electric-driven centrif- 
ugal pumps, with motors and con- 
trols, for the new Tennyson Avenue 
Pumping Station. This is part of 
Cincinnati’s five-year multi-million 
dollar :improvement program. The 
new pumps will make available to 
the city 150 million gallons of water 


| per day, in addition to the present 
‘ 165,000,000. 


Two of the new pumps will be 
two-stage, powered by 3000 hp Gen- 
eral Electric motors; each capable of 
delivering 25,000,000 gallons of water 
daily to the Eastern Hills system, at 
about 200 lb pressure. One two-stage 
pump, for Eastern Hill’s variable 
speed service, will be rated at 20. 
million gallons per day. This unit. 
will be driven by a General Electric. 
2500 hp variable speed motor. ; 

Three single-stage pumps, rated at 
25,000,000 gallons per day will be 
powered by General Electric motors, 
each of 1250 hp, and will supply 75,-: 
000,000 gallons of75 Ib pressure to 
the Central Service System. 

The General Electric Co. will sup- 
ply controls and accessory equip- 
ment for all the pumping units. 

The City of Cincinnati and Worth- 
ington are coupled together with 
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Consulf Us For: 
CHIMNEYS... 

FURNACE WORK... 
BOILER SETTINGS 


ca 


AMERICAN CHIMNEY CORP. 
14) Feerth Ave., New Yernh 3, WM. Y. 
BRANCHES: 

BOSTON @ PHILADELPHIA @ CLEVELAND 
DETROIT @ PITTSSURGH e@ CHARLOTTE 








("right answer foster with 
GAS TABLES 


Thermodynamic Properties of Air, Prod- 
ucts of Combustion, Comp 
Gases and Compressible Flow Functions. 


By JOSEPH H. KEENAN 
and JOSEPH KAYE 


Save hours of computations with Gas 
Tables, successor to Vinnedrnanie Prop- 
erties of Air. The authors re-examined 
and recalculated the = of air, and 
added the properties of hydrocarbon com- 
bustion products and their constituent 
ases. Tables of functions for analyzing 
ow of compressible fluids now cover 30 
pages. All values of thermodynamic 
properties in Gas Tables are based on 
data from spectroscopic sources. Some of 
the included material has appeared pre- 
viously only in reports of limited circula- 
tion. A_ book that’s useful both in the 
field and in your engineering library. 


1948 238 pages $5.00 
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ON APPROVAL COUPON 

JOHN WILEY & SONS, INC. 
440 Fourth Ave., New York 16, N. Y. 

Please send me, on _10 days’ approval, a 1 
copy of Keenan and Kaye’s GAS TABLES. 
If I decide to keep the book, I will remit 
$5.00 plus postage; otherwise, I will return 1 
the book postpaid. 


Employed by 
(Offer not valid outside U. 8.) 
PG—12-48 
2 NE, SUE aN EE SE GOD eS GE OS ee om at oe eon 
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historical interest in the city’s 
growth. In 1886, the first vertical 
direct-acting water works engine 
ever built was installed by Worth- 
ington in the Cincinnati Municipal 
plant; and the city’s present steam- 
driven system, begun in 1898, in- 
volved seven vertical triple expan- 
sion pumping engines, totaling 128,- 
000,000 gallons per day, built by 
Worthington. 

In 1934, a 25,000,000-gallon-per- 
day steam turbine driven, two-stage 
centrifugal pump was added to the 
Eastern Hills Main Station. Then, 
in 1940, four single-stage motor- 
driven 18-in. vertical pumps were 
placed into operation at the Califor- 
nia Low Service Station, located on 
the Ohio River, several miles east 
of the city. These motor-driven units 
were for emergency service during 
flood periods. 

At the present time, about 120,- 
500,000 gallons of raw water are 
pumped from the river to the set- 
tling basins, thence through water- 
wheel generators to the filter plant. 
From the filter plant, the water flows 
through a 22,000 ft underground 
tunnel to the main pumping station. 

A new underground tunnel, ap- 
proximately 14,000 ft long, will be 
built to supply water to the new 
Tennyson Avenue Station. 


SIEGER ELECTED 
PRESIDENT OF AWS 


THE AMERICAN WELDING SOCIETY 
has elected George N. Sieger of 
Detroit as its president for the year 
1948-49. Mr. Sieger was President of 
the S-M-S Corp., Detroit. He was 
installed at the annual meeting at 
Philadelphia during the week of Oc- 
tober 24th. 

Mr. Sieger is a past president of 
the Resistance Welder Manufactur- 
ers Association. During the war he 
served as chairman of the Task 
Committee, Resistance Welding 
Electrodes Advisory Committee and 
as a member of Task Committee, 
Resistance Welding Machines Ad- 
visory Committee of the War Pro- 
duction Board. He was also a con- 
sultant on cemented tungsten car- 
bides for the Cutting Tools Section 
staff of the Board. 

Mr. Sieger has held many offices 
in the Society, serving as its First 
Vice-President in 1947-48. He is a 
graduate of Lehigh University with 
a degree of Electro Metallurgist. Mr. 
Sieger is a member of the American 
Society for Metals and the Society 
of Automotive Engineers. 


Appointment of Energy Control 
Co., Inc., 5 Beekman Street, N. Y., as 
general representatives for Lonergan 
products in the New York Metro- 
politan area (including Northern 
New Jersey), as well as in Southern 
Connecticut, and the Hudson Valley 
all the way to the Canadian border. 
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He’s an Oakite Technical Engineer. 


He’s generally out in the plant 
working with the maintenance men 
who do the cleaning and descaling 
jobs . . . or checking through 
equipment operating records with 
the chief engineer. 


That’s how he follows through on 
his cleaning—descaling recommen- 
dations. 


That’s how he is able to plug holes 
in maintenance procedures. 


That’s how he stops off-readings of - 
pressure, temperature and vacuum 
before operating costs get out of 
hand. 


Call the Oakite Technical Service En- 
gineer near you and talk over your 
equipment cleaning, descaling or paint- 
stripping problems. If there’s a wa 
that better cleaning and faster dena 
ing can cut your costs, he'll help you 
find it. And with top-grade Oakite 
chemical compounds on the job, you’re 
assured of easier maintenance all 
around. Write for free copy of the 
Oakite “71” Cleaning Digest. 


OAKITE PRODUCTS, INC. 
186 Thames Street, NEW YORK 6, N. Y. 
Technical Service Representatives Located in 
Principal Cities of United States and Canada 


Specialized Industrial Cleaning 
MATERIALS © METHODS © SERVICE 


December, 1948—POWER GENERATION—Chicago, Ill. 149 











f DUDGEON _ 


TYPE 22 


An efficient quality 
tool recommended for 
all general boiler 
work. Has a large 
range of expansion 
for a variety of tube 
gauges and sizes. It 
draws the tubes out 
of the tube sheet and 
automatically sets 
the tube at the prop- 
er distance. Tubes 
are expanded the full 
length of the tube 
ends. Smooth, rapid 
expansion and feed 
are provided 




















Complete literature 
on Dudgeon prod- 
ucts — expanders, 
hydraulic pumps 
and jacks — avail- 
able. Write today. 
to Department 








Herman B. Campbell, vice-presi- 
dent in charge of operations of Har- 
bison-Walker Refractories Co., has 
retired after 44 years service with 
the company. Mr. Campbell became 
associated with Harbison-Walker in 
1904 at the Portsmouth, Ohio, plant, 
and soon was appointed district 
superintendent of the Ohio and Ken- 
tucky districts. In 1910 his jurisdic- 
tion was expanded to include the 
Alabama works. He came to Pitts- 
burgh in 1922 to join the works and 
mines department with which he 
served as department head, and 
— 1939, as operating vice-presi- 

ent. 


C. E. Tweedle, Assistant to the 
President of the Askania Regulator 
Co., was elected Vice President of 
the company at the last meeting of 
the Board of Directors, Mr. H. J. 
Velten, President, announced re- 
cently. Mr. Tweedle first became as- 
sociated with Askania in October, 
1946. Prior to that time he served 
in the United States Navy as Com- 
mander and was Executive officer of 
the Administration command, Great 
Lakes Naval Training Center. A 
graduate of the Illinois Institute of 
Technology, Mr. Tweedle was en- 
gaged in consulting engineering 
work prior to the war. 


Fisher Governor Co., Marshall- 
town, Iowa, has appointed Wicker- 
sham-Petty & Company, Park 


if 











Why the STETS is 
FASTER ACTING! 


The Feature of the RECESSED 
BRASS SEAT in the 


JEFFERSON UNION 


makes it unique 


It is cut from seamless drawn tubing—free from 
all casting defects—sound and uniform always! 
It cannot be dislodged by a pipe end screwed 
in too far. 


JEFFERSON UNION CO. 


615 W. 26th St., New York 1, N. Y. 
7 Green St., Lockport, N. Y. 
47 Fletcher Ave., Lexington 73, Mass. 


D 





In Two Models for 
wsp 400-600 Ib. 
and 600-900 Ib. 














"Boiler Repairs Reduced 75%" 


cits NATIONAL 83! PROTECTOR 


As shown by sectional view above, the 
STETS High Pressure Feed Regulator 
is float operated. Action is based on 
change of liquid level only. The absence 
of a stuffing box between the valve and 
You, too, will find the National float chamber avoids any friction ef- 
ve : 

Waaits Gan sean to peaks. fect; assures faster response to minute 
ing leaks and fire-cracking on changes in liquid level. 

new or old seams in boiiers. 
Sections consist of wedge nut, 
cap screw metal jug and refrac- 
—- covering; are easily at- 
tached. We can make immedi- 
ate deliveries. Send for descrip- 
tive bulletin. 


Write for descriptive Catalog No. 143; 
which describes equally efficient action } 
of STETS low pressure regulators. 


STETS COMPANY 


1440 Broadway * New York 18, N. Y. 
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Square Building, Boston 16, Massa- 
chusetts, as Fisher district sales 
representative in that area. 


D. W. Haering & Co., Inc., an- 


nounce the opening of a unit in San. 


Antonio, Texas. Provision has been 
made for increased laboratory, oper- 
ating and warehouse space. This 
will give faster service to the rapidly 
developing industrial empire in the 
Southwest—as well as providing an 
adjunct to Haering Service through- 
out the entire, country. 


The appointment of Edward X. 
Hallenberg as assistant director of 
the Westinghouse Research Labora- 
tories has been announced by Dr. 
J. A. Hutcheson, director of the lab- 
oratories. Mr. Hallenberg, who was 
formerly personnel manager at the 
Laboratories, will serve as adminis- 
trative aide to Dr. Hutcheson. In 
addition, he will assume responsi- 
bility for all laboratory service ac- 
tivities. He was graduated from the 
University of North Dakota in 1937 
with a degree of Bachelor of Science 
in electrical engineering, and he 
joined Westinghouse the same year 
at the company’s Sharon Trans- 
former Division. Ultimately, Mr. 
Hallenberg was named assistant to 
manager of industrial relations. He 
joined the Westinghouse Research 
Laboratories as personnel manager 
in 1946. 
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39 Falstrom Court, Passaic, New Jersey 
ENGINEERS «DESIGNERS ® FABRICATORS SINCE 18/0 





SPEED DRAINAGE with NICHOLSON = 
Non-Wire-Drawing 
r> Steam Traps 


As indicated at 
right, the valve of 
Nicholson weight- 
operated traps 
opens wide instan- 
taneously to dis- 
charge condensate, 
after which it closes 
tight — instantane- 
ously. 3 types for 
every application; 
pressures to 1500 Ibs. 
CATALOG 448. 





OTHER TROUBLE - PROOF FEATURES — Leak- 
proofed by positive fluid seal over valve; not de- 
pendent on buoyancy or weight of float; unaffected 
by re-evaporation of condensate; rugged, for un- 
avoidable abuse; unaffected by dirt, pulsation, etc.; 
stainless steel where it counts. 


W. H. NICHOLSON & CO. siiccs'sanne, pa. 

















Find Out What METALOCK Repairs Can Save On Your Power Units 
Betore 


10,000 
KW 
Steam 
Turbine 


Afier 


Metalock repairs, made — = by workmen thoroughly trained in this patented process, are 
_ ted by manufacturers, underwriters. Sond for free illustrated Metalock Bulletin 
No. ‘os showing Fifty pe ro illustrations. 


METALOCK REPAIR SERVICE, Inc. 


36-15 48th AVENUE, LONG ISLAND CITY, N. Y. 
Stillwell 6-0330 and 033! Cable "Metlokcast New York" 














Get Better Boiler Operation with 


LIBERTY SOOT and CARBON REMOVER 


Lowers Fusing Point 
; ; Try Our LIBERTY 
Reduces Tube Cleaning oh Boiler Compound 
«ee Liquid Si ory ~ 
Saves Fuel—Eliminates Smoke Aluminum Asphalt Roof Coating 


. Asphalt Asbestos Fibre 
Economical To Use _ Roof Coating 
Year Round Efficiency ances 


LIBERTY CHEMICAL PRODUCTS CO. 


220 Fifth Avenue * 80 Boylston Street 
ken old ae Boston 15, Mass 
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SIMPLE A-B-C's 
FOR REINSULATION OF 


UNDERGROUND PIPING 
Chhhhdlhllblhlllolelelllollolok 


ey 


eS * e 
@crete Insulation 
_ 
is a special mix of lightweight cellular concrete, 
formulated exclusively for use on underground 
heated piping. It is a permanent type of insulation 
which does not rot or disintegrate if wetted and so 
is ideal for reinsulation of box conduits. It is effi- 
cient because it is applied thicker and the solid 
nature of the fill eliminates the possibility of con- 
vected air losses. It is dielectric and provides an ex- 
cellent corrosion protection for the embedded pipes. 


Licensed applicators. in all principal cities. 
%Z-Crete is a registered trademark of Zonolite Company 


Write or Call Dept. PG-128 





Birmingham, Ala.—American Bakeries Co., 10 Pryor St., 
S.W., Atlanta, Ga., crackers, biscuits, etc., plans boiler plant 
at proposed new one-story bakery on Vanderbilt Rd., Bir- 
mingham, where site has been selected Traveling ovens and 
mechanical-handling facilities will be installed. Complete 

roject will represent a reported investment of about 
1,000,000. 
Ajo, Ariz.—Phelps-Dodge Corp., 40 Wall St., New York, 
Y., plans power plant in connection with new copper 
smelting works at Ajo, comprising crushing plant, rever- 
beratory furnace, converter and other units. Entire project 
is estimated to cost about $5,000,000. Work is scheduled to 
begin soon. 

Marysville, Calif.—Pacific Gas & Electric Co., 245 Market 
St., San Francisco, Calif., plans extensions in Colgate hydro- 
electric generating station, near Marysville, with installation 
of additional hydraulic turbines and electric generators to 
provide about 35,000-hp capacity. Cost reported approxi- 
mately $3,500,000. Work is scheduled to begin at early date. 

Ukiah, Calif.—Masonite Corp., 111 W. Washington St., Chi- 
cago, Ill., wood fibre insulating board, wall board, etc., has 
approved plans for new branch mill at Ukiah, where large 
tract of land was secured several months ago. It will com- 
prise a main one-story processing and production building, 
with facilities for large output. A boiler house will be built. 
Cost reported over $1,200,000, with machinery. 

Devon, Conn.—Connecticut Light & Power Co., Hartford, 
Conn., has plans maturing for proposed new steam-electric 
generating station, initially projected a number of months 
ago, and will proceed with steel frame superstructure at 
early date. Award for structural steel framing has been let. 
Installation will include turbine-generator, high-pressure 
boiler and auxiliary equipment. No official estimate of cost 
announced. United Engineers & Constructors, Inc., 1401 Arch 
St., Philadelphia, Pa., is engineer and will supervise erection. 

Winter Haven, Fla.—City Council plans extensions and 
improvements in municipal steam-electric generating sta- 
tion, including installation of additional equipment. Cost re- 
ported about $300,000. Plant was owned and operated previ- 
ously by Tampa Electric Co., and recently purchased by 
municipality for a municipal project. 

Newman, Ga. — Georgia Power Co., Atlanta, Ga., will 
double capacity of new steam-electric generating station now 
in course of construction near Newman, and station will be 
equipped for a rating of 200,000-kw, instead of 100,000-kw, as 
initially planned. Project will represent a large investment, 
including power substations and transmission lines. 

Cedar Rapids, lowa—Iowa Electric Light & Power Co. has 
plans for addition to local steam-electric generating station, 
for expansion in steam division, comprising a multi-story 
building, 64x 96 ft. Cost about $285,000, exclusive of equip- 
ment. Work on superstructure will begin soon. Abell & 
Howe Co., 1026 Third Ave., S.E., Cedar Rapids, is engineer. 

Ruston, La.—Town Council plans extensions and improve- 
ments in municipal oil engine-operated power plant, with 
installation of equipment for increased capacity. Bond issue 
of $425,000 has been authorized for project. Proposed to 
carry oyt work soon. 

Worcester, Mass.—Worcester County Electric Co., 11 Fos- 
ter St., plans addition to power plant, with installation of 
additional equipment. Cost about $350,000, exclusive of 
equipment. United Engineers & Constructors, Inc., 1401 
Arch St., Philadelphia, Pa., is engineer and will supervise 
erection. 

Jackson, Mich.—Consumers Power Co. is carrying out an 
expansion and improvement program in generating stations 
and other properties to represent a gross expenditure of 
$95,000,000 in 1948 and 1949, a-considerable part of fund to 
be used in latter year. In addition to increased power plant 
capacity, work will include power substations, transmission 
and distributing lines, and other operating facilities. 

Minneapolis, Minn.—Minneapolis Brewing Co., 1215 NE. 
Marshall St., plans new boiler house in connection with an 
expansion and improvement program at brewery. Several 
additional buildings will be erected. Entire project will rep- 
resent a reported investment of approximately $2,000,000. 
Work will be placed under way soon. 

Union, N. J.—Purolater Products, Inc., 744 Broad St., New- 
ark, N. J., oil filter equipment, is considering boiler house 
at proposed new plant on 25-acre tract of land at Liberty 
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Ave. and Spruce St., Union. It will comprise a main one- 
story building and several smaller structures. Entire project 
reported to cost close to $1,000,000, with machinery. Walter 
Kidde Constructors, Inc., 140 Cedar St.; New York, N. Y., is 
architect and engineer. ; 
Buffalo, N. Y.— Buffalo Niagara Electric Corp., Electric 
Bldg., has authorized fund of $59,400,000 for expansion and 
improvements in generating stations, —_— substations, 
trans™ission and distribution lines, and other operating facil- 
ities. Of this amount, approximately one-half, or $27,750,000 
will be expended for new steam-electric generating plant at 
Dunkirk, N. Y., previously noted in these columns, on which 
work has begun. Station is scheduled for completion late in 





Watertown, N. Y.—Central New York Power Corp., 300 
Erie Blvd.,.W., Syracuse, N. Y., plans new hydroelectric gen- 
erating station on Black River at Glen Park, near Water- 
town. Plant will be constructed by Black River Development 
Corp., a subsidiary interest, and operated by Central com- 
pany. No estimate of cost announced: but will represent 
large investment. Application has been made to Federal 
Power Commission for permission to proceed with project. 

Grand Forks, N. D.—Summers Fertilizer Co., Stock Ex- 
change Bldg., Baltimore, Md., commercial fertilizers, plans 
boiler house’ ‘at new branch plant at Grand Forks, where 
site has ‘been acquired. It will comprise a main one-story 
building for compounding and general manufacture. Work 
will begin early next spring. Cost reported approximately 
$100,000, with machinery. 

Cleveland, Ohio—Cleveland Electric Illuminating Co. is 
arranging appropriation of about $40,000,000 for expansion 
and improvements in plants and system during 1949. Ex- 
tensions will be made to generating stations to provide for 
a gross increase of 180,000-kw:* Other work will include 
power substations, transmission and distribution lines, and 
miscellaneous ‘operating facilities. 

Duncan, Okla.—Town Council has plans under way for 
addition to oil engine-operated municipal power plant, in- 
cluding installation of new Diesel engine-generator unit 
and accessories. Surveys and estimates of cost are being 
made. V. V. Long Engineering Co., Colcord Bldg., Oklahoma 
City, Okla., is consulting engineer. 

Hollidaysburg. Pa.—State Dept. of Property and Supplies, 
Herr and 18th Sts., Harrisburg, Pa.. plans new power house 
at State Hospital at Hollidaysburg, for central steam-heating 
service. Cost estimated about $440,000, with boilers and 
auxiliary equipment. Also will make extensions in steam- 
distribution system, including tunnels, to cost approximately 
$133,000. A. F. Jones is chief engineer for department. 

Camden, S. C.—E. I. duPont deNemours & Co., Inc., Rayon 
Division, duPont Bldg., Wilmington, Del., plans power plant 
at proposed new synthetic fibre mill near Camden, where 
large tract of land recently was acquired. It will consist of 
several’ multi-story buildings, for. processing and general 
production, with equipment installation for heavy output. 
No official estimate of cost announced but reported in excess 
of $7,000,000. Work is scheduled to. begin next spring. 

Greenwood, S. C.—Greenwood Mills, Inc., cotton and rayon 
products, plans boiler house at proposed new filament rayon 
mill on site at or near Greenwood, where present mill is 
located. It will comprise a main one-story processing and 
production building. equipped for large output. Cost esti- 
— over $5,000,000. Completion is scheduled in about 

mos. 

Agua Dulce, Texas—Panhandle Producing & Refining Co., 
City National Bank Bldg., Houston, Texas, plans new com- 
pressor plant at Agua Dulce, for natural gas pipeline service, 
with compressors and auxiliary equipment for large capacity. 
Cost reported over $700,000. Work will be carried out at 
early date. 

Winters, Texas—Town Council plans extensions and im- 
provements in municipal gas engine-operated power plant. 
with installation of additional equipment. Bond issue of 
$150.000 has been voted for project and work is expected to 
begin at early date. 

Richmond, Va.—Hinde & Dauch Paper Co., Inc., Petersburg 
Pike and Hopkins Rd., corrugated fibre boxes and containers, 
is considering boiler house at proposed new plant on Peters- 
burg Pike. It will consist of a main one-story converting 
building, equipped for large capacity. No estimate of cost 
announced, but reported in excess of $200,000. Carneal & 
Johnson, Atlantic Life Bldg., Richmond, are architects. Main 
offices of company are at Sandusky, Ohio. 

Holcombe, Wis.—Northern States Power Co., 15 S. Fifth 
St., Minneapolis, Minn., plans early construction of new hy- 
droelectric generating station on Chippewa River, near Hol- 
combe. Building will be 70x 250 ft, and 40 ft high. Public 
Utility Engineering & Service Corp., 231 S. LaSalle St., Chi- 
cago, Ill., is consulting engineer. 





HAVE YOU 
A FRESH WATER 
PROBLEM? 


Any evaporator can produce fresh water, but what 
you want is efficiency. Scaling, the big headache, is 
reduced to a minimum in Maxim Evaporators 
because of their very high circulation rate. When 
descaling is necessary a unique design feature allows 


quick and easy descaling, cutting down time by hours. 


Maxim Evaporators are extremely compact... 
automatic in operation, and produce fresh water to 
a purity of 2/10 grains of solid per gallon, or 314 
parts per million. They are available in single or 
double effect. The two evaporators shown produced 
on test 2500 gals. per 
day and higher ca- 
pacities are possible. 
Investigate these very 
efficient evaporator 


units. 





SEND FOR BULLETIN 
Eight pages of information, detailed 
drawings, diagrammatic hook-ups, 
single and double effect. 


THE MAXIM SILENCER COMPANY 


89 HOMESTEAD AVE. HARTFORD 1, CONNECTICUT 


BE SURE IT’S A 


MAXIM 
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MINUTES 


with 


SYV7TRON 


CONSTRUCTION 
and 
MAINTENANCE 
TOOLS 


Whatever Your Job 
May be — 

Drilling, cutting and chip- 
ping in concrete and masonry 
— drilling, sanding, buffing 
and polishing metal and wood 
— grinding welds and wire 
brush work — 

SYNTRON has a modern, 


efficient tool to do it, and do 
it quickly. 





Write for literature. 


SYNTRON CO. 


494 Lexington, Homer City, Pa. 





instead of Hours! 


ELECTRIC HAMMERS 


; Portable 
GRINDERS—SANDERS 


sosssessesaseeees ON APPROVAL COUPON seovceccesccooss 











A New, Practical Book 
for Industrial Firemen 


BOILER FIREMAN'S HANDBOOK 
By J. R. Darnell 


was written e: 
car ian to elo him underata KT an Skee 
combus a equipme 
to the problem of generating heat and 


CHAPTER HEADINGS 


Retmunts & Sale Why Flue Gas T 
Ogee 08 sey Pe 2 co2 


volved in Converting 
One Fuel to Another 
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Designed to maintain a constant water level within a 
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water circulation and eliminate stagnation in the storage 
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using water wheel pumps for chemical mixture. 
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contents which must be kept dry, 
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buttering the edges of the staves 
with mastic compound, coating the 
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of waterproofing ¢ P d to the . To withstand internal Pressure, 
the structure is bound with galvanized steel rings, as illustrated in the 
accompanying photograph. 

If you are interested in storage bins which last for generations, get all 
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tion is youss for the asking. Write, wire, or phone. 
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for trouble-free valve jobs 
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distorting and disfiguring 
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THE D. T. WILLIAMS VALVE co. 
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Thiemann, Vincent A.. ........0cccsccsecceee Feb. 
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Trail, Thomas 
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Van Dyke, B. H. Dec. 
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the Chapman Exhibit _ 
THE POWER SHOW 


Booths 46 and 47 


CHAPMAN 
VALVES 
Meet Every Power 
Plant Specification 


Welded Bonnet 


Chapman builds valves to meet every power- 


plant —— . eee Sa and eripermete 





Tune in. 


Get more power and steam economy 
with Texaco steam cylinder oils 





OR dependable, full-powered steam en- 
FE gine performance, use the Texaco steam 
cylinder oil recommended for your particular 
engine and operating conditions. 

Texaco steam cylinder oils atomize com- 
pletely and cling to cylinder walls. They 
assure excellent ring seal, smooth valve action, 
protection against wear. Use them to get max- 


imum efficiency and economy from your en- 


TE ee Ps 


FOR EVERY 


gines—whether they’re old or new. 

Texaco has a complete line of steam cylin- 
der oils, and a Texaco Lubrication Engineer 
will gladly help you select the one to bring 
you’ best results. Just call the nearest of the 
more than 2300 Texaco Wholesale Distribut- 
ing Plants in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 


Steam Cylir 


OPERATING CONDITION | 


..TEXACO STAR THEATRE presents MILTON BERLE every Wednesday night. METROPOLITAN OPERA broadcasts every Saturday afternoon. 


December, 1948—POWER GENERATION—Chicago, Ill. 








Jay afternoon. 








